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NATURAL GRAPHITE 





2 Cross-SEcTION OF A FLAKE OF Fic. 3% IMPpwRITIES’- IN MICACEOUS 
MICACEOUS GRAPHITE (200 DIAMETERS } 


GRAPHITE (120 DIAMETERS ) 


A STUDY OF GRAPHITE AND OF ITS COMPOUNDS FOR 
LUBRICATING PURPOSES 


By CHRISTOPHER H. BIERBAUM,' BUFFALO, N. Y. 


Member of the Society 


M35 earliest knowledge of graphite dates back to the 


remotest antiquities, its application for useful purposes 
being shown in the prehistoric remains on continental Europe. 
Here it had been used not only as a coloring material in 
the early art of pottery making, but also mixed with clay 
for making refractory melting pots or erucibles. 

The earliest written history of graphite seems rather in 
detinite, leaving considerable doubt in some instances as to 
whether graphite was actually referred to or some other mineral 
substance. This was due entirely to a lack of exact chemical 
knowledge, which resulted in confusing graphite with lead 
and molybdenite and gave rise to the terms—still modern 
plumbago, black lead, reisblei, erayon noir, and the like. 

The first positive and definite written accounts of graphite 
and its uses for refractory melting pots are given by Agricola 
(1494-1555). The next definite economic use of graphite ot! 
which we have written history is in the lead peneil, made 
as far back as the sixteenth century by placing a carefully 
shaped piece of natural graphite into a grooved wooden 
stick. It may never be known who first used graphite for 
lubrication in modern machinery, though bearing troubles in 
the modern sense could not have existed until after modern 
machinery existed. Statisties show that the number of users 
ot graphite for lubricating purposes is increasing at an 
enormous rate, the consumption for this purpose for the latest 
vear for which we have data, namely, 1913, being 30,000 tons. 

Early in the writer’s experience with bearings and lubricat- 
ing problems, graphite proved an inviting subject. The re- 
sults obtained, however, were so varied and at times so unsatis- 
factory that he was finally led to investigate broadly the 
entire subject of graphite for lubrication, which resulted in 
perfecting a process by means of which more than thirteen 
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per cent of earthy materials have been eliminated from one 
of the best-known graphites on the market. 

Graphite is one of the three allotr pic forms of the chemical 
element carbon, amorphous carbon—say, the charcoal made ot 
pure sugar—and the diamond being the other two. All three 
forms are subject to a large number and variety of impurities. 
It is the impurities of a graphite that largely determine its 
physical characteristics, and, strange as it may seem, graphite 
is a material whose impurities give it its designation. 

The origin of graphite is twofold—natural and artificial. 
Artificial graphite is a by-product of the electric furnace in 
the production of silicon carbide, which is known in the trade 
as carborundum and erystolon. Natural graphite is derived 
from coal or early vegetable forms, and from bituminous 
sources. The gradual process in which Nature has produced 
graphite from the vegetation of the Carboniferous Age is 
distinetly seen in the successive steps in the development of 
the coal formations—peat, lignite, semi-bituminous, bituminous, 
semi-anthraeite, anthracite, and finally graphite itself, having 
all the impurities corresponding to the admixture of earthy 
matter during the entire development. The natural graphite 
of vegetable origin is that generally known as natural 
amorphous graphite. This is usually a high grade of graphite, 
that is, the carbon is usually very completely graphitized and 
free from the high hydrocarbons, but has very decided draw- 
backs owing to its impurities, consisting mostly of earthy 
admixtures. The other class of natural graphite is that formed 
of asphaltic or bituminous matter. The best examples of 
this class are the Ceylon grades, many of which are known 
as crystalline or columnar-—sometimes called fibrous graphites. 
In addition to earthy impurities, this graphite also contains 
some of the very highest orders of the hydroearbon com 
pounds. The affinity that hydrogen has for carbon is very 
strikingly shown in these graphite formations: the conversion 
of the carbon to graphite seems complete and the hydrogen is 
still held in combination, at least in part. In fact, one of the 
world’s greatest diamond experts finds that the Brazilian 
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Fic. 4 ABRASIONS MADE By ImpuRITIES FIG. 5 ARTIFICIAL 


(120 DIAMETERS) 


diamond still possesses a small percentage of hydrogen ani 
that its specific luster is due to this impurity. To the lat- 
ter class of natural graphites, those of bituminous origin, 
belong the micaceous graphites, those formations in which 
the flakes are made up of alternate layers of mica and graphite ; 
and also those having sufficient micaceous material to impart 
‘to the graphite the erystallized structure corresponding to the 
different varieties of mica. 

It will be observed that the usual classification is not adhere 
to—that the micaceous graphite is not included in the erystal- 
line variety. The reasons for this classification are as follows: 
1 Some of the very finest microscopic subdivisions of the 


coarsely laminated micaceous varieties appear to be 


amorphous 


~ 


2 All varieties of the micaceous graphites when ground to 
ultramicroscopic fineness show transparent particles ot 
mica 

3 There is a clear dividing line between the micaceous and 

non-micaceous graphites of bituminous or non-organic 

origin. 


two of the natural 
graphites, the amorphous and crystalline, is shown in Fig. 
1. The right-hand side represents the amorphous graphite 


and the left side the erystalline. 


The characteristic difference between 


They are substantially of 
the same degree of purity, one—the amorphous—having more 
or less irregular rounded particles, while the other has sharp 


This holds 


and angular particles. 


true 


though the 


even 
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Fic. 8 ABRASIONS MADE By Sr1con Car- 
BIDE (120 DIAMETERS) 


Fig. 6 
SILICON CARBIDE 


SHOWING 
DIAMETERS ) 


ARTIFICIAL GRAPHITI 


(120 


SHOWING 
DIAMETERS ) 


particles are reduced to the minutest microscopic subdivisions. 
According to the foregoing classification the strietly crystalline 
graphites, not being suited for lubrication, are not given 
further consideration. 

Fig. 2 shows a very beautiful specimen, a sliver or trans- 
verse section of the micaceous variety of graphite (magnified 
200 diameters), in which are seen the alternating layers of 
mica and graphite, the mica being translucent or light colored 


and the graphite black or strictly opaque. This striated oblong 
particle shows a small portion broken off from the main 
body but still held by a filament of miea which has been bent, 
showing that the mica is of the flexible variety. This, together 
with the lines of fracture shown under the microscope, indi- 
cates that this particular mica is the variety known as musco- 
vite, a comparatively tough and flexible variety. This specimen 
has rather coarse laminations, corresponding to the largest 
flake formation, the layers of mica approaching a thickness 
of 0.0001 in. Anyone can appreciate that graphite having 
this amount of mica as an impurity is undesirable in bearings. 
To illustrate, if one of these particles should become located 
between an engine shaft and its babbitt bearing over night. 
the inevitable result would be “ poeckmarking.” 

Fig. 3, a photomicrograph, shows the impurities taken from 
one of the highest grades of micaceous or flake graphite pro- 


eurable on the number of 


market. It shows a crystals of 
abrasive material and other particles composed of mica, clay, 
alumina, like. <A method of 


testing the abrasive properties of these impurities was resorted 


hornblende, and the simple 


to: it consisted in placing a small soft-wood blo« k on the 
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Fic. 11 MILiep 


end of a small fan-motor shaft, then mixing the impurities 
with oil and applying the mixture to the end of this wooden 
block, holding a microseopie slide against the block whil 
it was revolving rapidly, and then making a photomicrograph 
of the abraded microscopic slide, using oblique illumination. 
Fig. 4 
that 


are 


shows this abraded surface. It will be appreciated 
all of these abrading tests only those particles which 
hard to into 
sideration, since all particles hard enough to eut glass are 
also hard to bearing for which graphite 
might be used as a lubricant, whether it be a babbitt, bronze, 
or hardened-steel roller or ball bearing. 


in 


enough cut glass have been brought 


enough eut any 


Artificial graphite is an amorphous graphite, as is clearly 


shown in Fig. 5. As already stated, it is a by-product of the 


electric furnace in the manufacture of silicon carbide—next 
to the diamond the hardest known abrasive substance—and 
it is difficult to remove all traces of this matter from the 


graphite. In the center of the view is shown a small spicule 


Fig. 6 like 


of this material, so undesirable in a lubricant. 

wise shows a pair of silicon-carbide crystals. 
Fig. 7 is a photomicrograph of a glass surface abraded in 

the manner already described 


by using artificial 


which had been marketed in the dry form. It 


graphite 
is interesting 
to note the sharp, definite cuts in this view, characteristic of 
a high-class abrasive. 

Fig. 8 shows an abraded surface made with an artificial 


graphite compound marketed in the form of a graphite grease. 
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IMPURITIES 
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14 
GRAPHITE 


Fa. 


(120 


BRONZE SURFACE 
(100 DIAMETERS) 





IMPURITIES IN 


Fie. 12 
ABRADED 
FLOATED 


SURFACE SHOWN IN 
BY THE IMPURITIES 
GRAPHITE (100 


Fie. 11 


IN AIR- 
DIAMETERS ) 


Fig. 9 shows the impurities of 


somew hat 


amorphous natural 
clotted 


silica 


an 


graphite. These impurities are together, 


though sharp and distinet crystals—mostly or white 


sand—are discernible. 


It will be observed that these crystals 
are more or less rounded, and Fig. 10 shows a surface abraded 
by 


matter but 


the preceding figures. 


resembling sea sand, not in clear-cut a 


as 
manner as in 

It has sometimes been argued that the impurities of graphite 
could ot 


graphite, just as an excess quantity of oil or grease is sup 


be counteracted by simply using a larger amount 


plied when the quality is deficient. This, however, cannot 
be done with graphite. The following two photomicro- 
graphs (magnified 100 diameters) show that any abrasive 
impurity whatever cannot be present in the graphite without 
leaving its undesirable or destructive effect upon the bearing 
suriaces. Fig. 11 shows the smooth-milled surface of a 
bronze gear tooth of a rotary pressure pump which was 
used for pumping a mixture of substantially equal parts 
of water and fine air-floated graphite, the mixture having 


the consistency of cream. The pump was used for pumping 
this mixture against a head of 2 lb. per sq. in. for the purpose 
of foreing the graphite and water through a burr mill in order 
Fig. 


tooth after it had been in use for 


to effeet proper grinding. 12 shows the surface of this 
* thirty days, and demonstrates 
very conclusively that it is impossible to use graphite with 
impurities in any form between metallic wearing surfaces with 


out having the injurious abrasive effects of these impurities. 





AIR-F LOATED 
DIAMETERS ) 


F 1a. 


15 IMPURITIES IN AIR-FLOATED 
GRAPHITE (120 DIAMETERS) 
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Fig. 13 shows 
the impurities 
separated out 
from the graph- 
ite-water mixture 
passing through 
the pump men- 
tioned, also mag- 
nified 100 diam- 
eters. 

Fig. 14 shows 
the washed erys- 
tals of another 
natural amor- 





phous graphite of 
a very high-grade 


Fic. 16 ABRASIONS MADE BY IMPURITIES . iit 
variety. While 


IN AIR-FLOATED GRAPHITE (120 DIAME- 

TERS ) this graphite was 

prepared with the 

greatest care before marketing, the purifying process being 

that of air floating, it nevertheless contained a very fine- 
grained clear sand. 

Fig. 15 shows the impurities of another variety of aur- 
floated graphite on the market which are of a somewhat 
different nature, being more oblong or elongated crystals. 
This is due to the nature of the composition of these impuri 
ties, which are erystallized aluminum oxide. If we had these 
impurities in their natural colors they would represent jewels, 
the blues being sapphires, .the yellow and canary-colored 
ones oriental topazes, and the whites leucosapphires. Fig. 
16 shows an abraded surtace made by the impurities shown 
in the preceding figure. 

Fig. 17 shows a microscopic seale consisting of a very 
fine graduation on a glass surface, the smallest subdivision 
being 0.01 mm. (about 0.0004 in.). This seale was sub- 
jected to the abrasive test previously described, the graphite 
used on the small revolving block being that from which the 
impurities had been removed by the Bierbaum process. The 
surface of this slide speaks for itself—there was no abrasion, 
and it can be appreciated that the slightest abrasive particle 
on this finely graduated surface would have left its mark. 

Fig. 18 shows a fungus growth in a graphite compound 
purehased on the market, and evidences the fact that a veg- 
etable or animal oil was used, at least in part, in its prepara- 
tion. 

Fig. 19 shows the developing spore of another variety of 


fungus also growing in this graphite compound, and Fig. 
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(900 DIAMETERS ) 


(900 DIAMETERS ) 
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20 still another species entering into the decomposition of the 
oil while it is in the process of becoming rancid. 

Fig. 21 shows the fatty acid erystals in the decomposed oil. 
All animal and vegetable oils, chemically speaking, are salts, 
glycerine being the base and the acids being the organic 
radicals corresponding to the chemical composition of these 
oils. This decomposition cannot and does not oceur in pure 
mineral oils. Graphite compounds using animal or vegetable 
oils should be thoroughly sterilized before they are sealed 
in their containers. 

It has always been found difficult to apply the dry graphite 
to an ordinary bearing, and for that reason grease or oil 
has been chosen as a carrier. In the case of grease there is 
no diffieulty the graphite will not settle out, but in the 
case of oil it has given rise to the interesting study of graphite 
suspension. Anyone who has observed the suspension of dust 
in the air as revealed by a small beam of bright sunlight 
entering a dark room must be foreed to the eonelusion that 
this suspension of material particles in the air, that is, solid 
matter suspended in a gaseous medium, is due entirely to the 
extreme fineness of the particles, since it is observable in air 





which for days has been in a quiescent state. The suspension 
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WITH PURIFIED GRAPHITE 


of a solid in a fluid should therefore be more easily obtainable, 
especially when we consider graphite and oil, sinee there is 
a film tension of oil around each particle of graphite and 
the oil has a positive capillary affinity with the surface of the 
graphite, and by the fine subdivision of the graphite its ag 
gregate surface is increased enormously. To illustrate, if. it 
were possible to crush a 1l-in. eube of graphite to such a 
state of fineness that its largest particle would not exeeed 
0.000001 in. in diameter, the aggregate surface area of this 


quantity of graphite would then exceed 1 acre, whereas its 
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original surface area was but 6 sq. in. Such an extreme fa 1.0 





degree of fineness, however, is not necessary in order to bring 
the graphite out of reach of the action of gravity when mixed 
with a light mineral lubricating oil; in facet, microscopic 
observations seem to indicate that particles 1/200,000 in. in 
diameter are beyond the reach of the action of gravity. 

It may be of interest to express the results of subdivisions 
mathematically and for the purpose start with an inch cube 





and consider the suecessive subdivisions in decimal order. 
The first subdivision gives cubes of one-tenth inch, the second 
hundredths, the third thousandths, and so on. Now, let 





Subdivisions of One Cub 





represent in numerical value the length of an edge of a cube, 




















and we have for the successive subdivisions: A the number 

of cubes, 6A— the aggregate surtaces of any subdivision, Fic, 22. Curve SHowine INcrReEASE OF SURFACE WITH 

64— the surface of a single cube, and A the weight of a INCREASED SUBDIVISION 
single eube. As 
the subdivision is the effect that the particles seemed to be on a St. Vitus 
increased the dance. During these erratic movements the particles of 
weight of the graphite collide with each other and as a result adhere; 
particles is de- they in turn are struck by other particles, and in this mannet 
creased and the there is gradually built up a mass of adhering particles which 
relative surface is subject to the action of gravity and results in settling out. 
increased, lessen- 
ing the weight of ————= a — 

‘ a particle and in Shee of —o of | hemeante Suttons of Weight of Specific 
creasing capillary sail ouhes. surface, | single cubes, | single cub: buovanc: 
affinity, and the ‘ A+ | 647% | 647 wii ‘ 
ratio of these two ; 6 | 6 ' 
values in any 
subdivision gives 0.1 108 6 x 10 | 6 x 10 iia 0 
the specifie 0 01 10° 6 xX 10 6 x 1074 107¢ 0? 

Fic. 21 Farry Acip Crystats 1x Decom- buoyaney for 
POSING OL (900 DIAMETERS) that subdivi on - hedeeds | atcha wall wal 
sion; that is, 0.0001 102 6 xX 104 | 6 x 1078 1072 104 
6A—/A 6A—'; and omitting the common factor 6 we 
have A ior the specific buoyancy, which, from the ae efi act a 1a 5 She as as ‘ 
companying tabulation of results, is seen to inerease directly (0.000001 1018 6x10 | 6x 107 1078 10! 
in proportion to the inereased subdivision. , [es ae 2 a ——_—_— 
Fig. 22 is a graphie representation showing the law of 
increase of surface corresponding to an increased subdivi- | js obvious. from what has gone before. that the greater 
sion. Of necessity, only a limited part of the curve is given, the number of free electrons present in the oil, the more 
still it shows that the curve is hyperbolic and asymptotie to rapidly the coagulation and settling-out process should proceed, 
the X-axis and that an infinite subdivision gives an infinite and such is the ease. It is fully borne out by experience that 

. amount of surface. the addition of a free acid or salt greatly accelerates the 

Krom a purely mechanical viewpoint the suspension of precipitation; in fact, any electrolyte present has this effect 
graphite in oil should be a relatively simple matter; un- such as the acid residue or its resultant neutralized salt re- 
fortunately, however, when the particles 

4 of graphite are fine enough to be able 

to defy the force of gravity, they are 
then subject to another foree known as 
the Brownian movements. Under the 

i latter foree the graphite particles are 

; subject to what approaches perpetual 

motion; it is not a continued movement 
in one direction, but a zigzag course, 
caused by the free electrons striking 
the particles of graphite. A particle on 
being struck starts with a jerky move- 
ment and continues moving until ar- 
rested by the fluid friction of the oil, 
provided it has not already been struck 
by another electron causing it to bound 
; off in another direction. An observer 





vho saw this fascinating action for Fic. 28 COAGULATION OF GRAPHITE IN Fic. 24 COAGULATION OF GRAPHITE IN 
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maining in a lubricating oil after refining, or the ranecidity 
of an oil, all tending to inerease the number of free electrons 
and the precipitation of the fine particles of graphite. 
Various expedients have been resorted to in order to effect 
so-called permanent suspension of graphite in oil. The one 
most commonly made use of is that of coating the finely ground 
particles with a foreign substance and then effecting a high 
dispersion of these coated particles throughout the oil. The 
coating material is usually a vegetable compound; if an oil 
it should be one insoluble in the mineral oils, such as castor 
oil, or it may be tannic acid or an allied tannin compound. 
Fig. 23 shows the precipitation of a commercial variety of 
oil-coated suspended graphite, Fig. 24 shows one more highly 
magnified, it being the precipitation of a commercial variety 
of tannin-coated suspended graphite, the largest 
exceed 1/250,000 in. in diameter. 
The value of a so-called permanent suspension of graphite 
in oil is more fanciful than real, for the reason that in all 
such attempts the graphite is ground to such an extreme degree 


particles 
of which do not 


of fineness that this very fineness mitigates against its being 
useful. In a bearing properly constructed, lubricated and in 
operation the bearing surfaces are completely separated by 
the oil film and the extremely fine particles of graphite simply 
float in the film, exerting no appreciable effect either beneficial 
or otherwise. 

The time, however, when graphite can be of benefit and 
perform its only and supreme function is when the oil film 
between the bearing surfaces is destroyed and the graphite 
serves as a solid lubricant. The graphite is carried between 
the bearing surfaces by the oil, and in the same manner, when 
the oil film is destroyed by being squeezed out, the graphite 
particles are with the oil from between the 
bearing surfaces until the film is reduced to a thickness cor- 
responding to the dimensions of the largest particles of 
graphite which at this stage will be arrested and held between 
the surfaces. Upon the complete destruction of the film these 
particles so held are crushed and imbedded into the grain and 
pores of the surfaces and thus are made to perform their 
function of solid lubrication. It 


earried along 


is evident that the smaller 
the particles are, the less will be the amount of graphite so 
intercepted between the bearing surfaces; therefore, a given 
amount of graphite iS most efficient if it exists in particles of 
the largest possible size. The more nearly permanent a 
graphite suspension is, the more nearly does it approach the 
colloidal state and the more completely is it carried out from 
between the bearing surfaces when the oil film is 
destroyed. 


being 


This can be demonstrated in a most striking manner by 
taking a light-colored lubricating oil, thoroughly mixing with 
it a definite amount of graphite, and then placing it between 
two highly accurate glass surfaces and observing the amount 
of color left after a definite pressure has been applied for a 
definite time, while maintaining a fixed temperature. An 
amorphous natural graphite ground so that its coarsest par- 
ticles did not exceed 0.0002 in. showed under the foregoing 
conditions an almost while a commercial 
graphite suspended in tannin and whose largest particles 
did not exceed 1/250,000 in., showed a substantially colorless 
This is readily accounted for by the fact that the 
largest particles in the one graphite contained 125,000 times 
the bulk of those in the other, a condition existing at the time 
the glass surfaces in each case had approached each other near 
enough to arrest the flow of the respective particles. 

The carbon content of graphite is not an indication of 
its lubricating value or its purity, for the reason that the 


opaque surface, 


surface. 
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percentage of amorphous carbon in some varieties is com- 
paratively high. Amorphous carbon, or carbon not completely 
graphitized, can best be classed as an inert impurity; its 
The same is true of 
another common impurity, hydrogen, or a hydrocarbon; this 
dark 
The chemical labora 
tory ean only give valuable information on the subject of the 


presence always shows extreme blackness. 
is' also black, whereas the purest graphite is a steel 
gray when mixed with a clear white oil. 


graphites when the work is done by an expert or specialist. 


Advisory Committee for Aeronautics 


HE report of the Advisory Committee for Aeronautics 

(British) for the vear 1916-1917 has just been issued. 
Following the rule of the immediately preceding years, it omits 
the technical appendices which in peace time were the prin- 
cipal and most interesting parts of the reports. 

Strength of Construction. A number of questions relating 
to strength of construction have been investigated, and some 
general conclusions have been reached tending to simplification 
of strength ealeulations. The basis is to be adopted in design 
to secure adequate strength in high-speed machines, with the 
power to rapid maneuvering essential in aerial fighting, is a 
matter demanding the most careful consideration. To secure 
the highest possible speed it is necessary to keep down the 
weight to a minimum, and the best compromise between these 
two opposed conditions does not admit of precise determina- 
tion. This question has received attention, and the manner in 
which strength varies with inerease of dimensions has also 
heen made the subject of investigation. Cases in which vibra- 
tion has been set up have been examined, and calculations 
relating to the strength of the body structure have been made. 

Engines. A number of questions relating to engines and 
engine design have been submitted by the Air Board for con- 
sideration by the Engine Sub-Committee. These have re- 
quired very careful investigation, and the sub-committee has 
been closely occupied sinee its formation with the various 
problems which have arisen. Experimental work has been 
carried out, by request of the sub-committee, at the Royal 
Aireraft Factory; and the sub-committee has received much 
assistance in the examination of special questions both from 
manufacturing firms whose works have been visited. 

Light Alloys. 


aircraft and aireraft engines is becoming of rapidly increasing 


The use of light alloys in the construction of 


importance, and improvements in the production of light 
The 


investigations relating to light alloys which have been in 


alloys will have great effect on future development. 


progress for many years at the National Physical Laboratory 
have been continued, and results of special interest have been 
achieved during the past year. Suggestions have been made 
to the Air Board by the Committee which may, it is hoped, 
help to seeure the best conditions in manufacture for the 
development of such alloys. The formation of the Light 
Alloys Sub-committee will be of great assistance in coérdinat- 
ing the work on light alloys which is being done in various 
quarters, and in collecting the information resulting from 
experimental investigation and manufacturing experience. Ex- 
perimental work has been carried out for the sub-committee 
at the Royal Aireraft Factory, the University of Birmingham, 
the National Physical Laboratory, and elsewhere, and arrange- 
ments have been made for placing the information obtained 
at the disposal of manufacturers. 

Other subjects treated in the report are: Experimental 
work in aerodynamics; fabrics, dopes, ete., and investigations 
relating to seaplanes. 














SYMPOSIUM ON STEAM LOCOMOTIVES HELD BY THE 
MINNESOTA SECTION 


A SYMPOSIUM on steam locomotives was held by the 
Minnesota Section of the Society on the afternoon and 
evening of March 10, 1917, at the Main Engineering Building 
of the University of Minnesota. Seven papers were presented, 
as well as a discussion on Metal Alloys Used in Locomotives, 
by Prof. G. L. Hoyt, and a short address by Dr. Ira N. Hollis, 
President Am.Soe.M.E. J. V. Martenis, Mem.Am.Soe.M.E., 
opened the afternoon session with an address on the Historical 
Development of the Locomotive, which was profusely illus- 
trated with lantern slides and later illuminatingly discussed at 
some length by J. J. Flather, Mem.Am.Soe.M. FE. 
then read which had been prepared by Messers. Foque, Toltz, 


Papers were 


Bourne, Muhlfeld, Ostermann, and Basford, extended abstracts 
of which immediately follow. 


MODERN LOCOMOTIVE PRACTICE 


By T. A. FOQUE, MINNEAPOLIS, MINN. 


Member of the Society 


[* passenger service the locomotive best suited to present- 
day requirements is the 4-6-2, or Pacifie type, which is 
almost universally used where a tractive effort of from 42,000 
to 45,000 Ib. is required. Where very heavy grades are 
encountered, or where long, heavy trains are operated on even 
moderate grades, the 4-8-2, or Mountain type of locomotive, 
is becoming popular. 

In freight service the 2-8-2, or Mikado type, is now largely 
used in place of the 2-8-0, or Consolidation engine, where a 
tractive effort of from 50,000 to 60,000 Ib. is required. With a 
63-in. driving wheel it is not only good for heavy freight 
service, but is well adapted to fast freight work. On lines 
with very heavy grades this type of engine, with the addition 
of a fifth pair of driving wheels, is designed for a tractive 
effort of from 65,000 to 83,000 Ib. and is known as the Santa 
Fe type. Increased boiler capacity and factor of adhesion 
make this type of engine better for heavy slow service than 
the Mikado type. 

On exceptionally heavy grades, extending over a large por- 
tion of a division, Mallet compound engines are quite generally 
used in 2-8-8-0 and 2-8-8-2 types. The tractive effort of 
existing engines runs from 91,000 to 103,000 Ib. 

For pusher service over heavy grades triple-compound types, 
2-8-8-8-2 and 2-8-8-8-4, are now being used by two railroads. 
These have two high-pressure and four low-pressure cylinders, 
and the rear set of driving wheels and truck are located under 
the tender, 

One road is now experimenting with a 2-8-2-2-6 type of 
engine, consisting of the application of the running gear and 
machinery from a retired Mogul locomotive to the tender of 
an existing Mikado locomotive. 

In switching service the ordinary or 0-6-0 type is in most 
common use, but some 0-8-8-0 Mallets with a tractive effort 
of 100,000 lb. are now being used in hump-type classification 
yards. Considerable time is saved on account of taking trains 
just as delivered by road engines and putting them over the 
hump and classifying. For heavy general switching service 
the 0-8-0 type, running up to 70,000 Ib. tractive effort, is used 
with success, 

Comparative few locomotives are now built without a super- 
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heater. The economy following the use of this device is very 
marked and existing engines have been greatly improved by 
the addition of the device. To reduce the fuel consumption 
further the use of brick arches supported on water tubes is 
very common, and modern improvements in the design of the 
arches have made their use practical where formerly they gave 
considerable trouble. 

On all road locomotives and some switching locomotives, 
outside valve gear of the Walschaerts type is used almost 
altogether. Accessibility, better distribution of steam and 
freedom from breakdowns make outside gear very desirable. 
On the Soo Line we have modified the ordinary type of gear 
by taking our motion for the lap-and-lead lever from the main 
rod instead of the crosshead. This is quite a marked improve- 
ment in that it gives us much better port openings. 

The majority of engines now built are so heavy that the 
usual form of reversing mechanism is not suitable, and power 
reverse gear, either of the screw pattern or operated by steam, 
has been introduced with very satisfactory results. 

Pneumatic fire doors relieve the fireman of much work and 
are beneficial to an engine in that they greatly reduce the time 
in which a door is kept open. 

One of the great troubles with heavy locomotives is found 
in the design of the main driving boxes, and the brass in the 
ordinary type of box may be renewed two or three times 
before an engine requires a general shopping. To eliminate 
this expense and wear on an engine, boxes 20 in. long or 
longer are now used on the main journals. 

The old practice of keeping steam pipes within the smoke- 
box has nearly been done away with, and we now use outside 
pipes to the steam chest, eliminating in a large measure the 
trouble with leaky joints and giving us easier access to the 
smokebox appliances. 

The advent of long freight trains called for air compressors 
of much greater capacity, and we now use two single-stage 
pumps or one compound pump. 

In reeent years much more attention has been given to 
proper air openings in the ashpans and dumping mechanisms 
which will allow of frequent and easy disposal of the cinders. 
On some large locomotives, especially where a low grade of 
fuel is used, the work of firing has become too much for one 
man and mechanical stokers are now being used, and some of 
them are now doing very good work. 

Within a year or two a few roads have experimented with 
an apparatus for burning pulverized fuel. The question is 
one of much interest, for there are in certain parts of the 
country large deposits of fuel wholly unsuited to locomotive 
use in its present form, but which may in powdered form prove 
not only satisfactory but very economical. 

In locomotive tenders the tendency today is toward those of 
large capacity, which frequently permits of the avoidance of 
water supplies which are exceedingly bad. To save labor and 
because of legislation, tenders are now constructed with coal 
hoppers of such design that the coal will automatically be 
Hoppers which 
vause the coal to come down and forward by gravity are the 


placed within easy reach of the fireman. 


cheapest and best, but in some cases mechanical coal] pushers 
have been installed. 

Special attention has been given for a number of years to 
truck design, with a view to eliminating dangerous roll at high 
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speeds. In many derailments the forward tender truck is the 
first to leave the track. Comparatively slight depressions in 
the track may set up a rolling of the tender, which, accom- 
panied by a reverse roll of the locomotive, will cause the 
forward tender wheels to jump. The connections between the 
locomotive and tender also have a bearing on this, and one 
connection has been designed which is a vast improvement 
over anything used before. 

Important as is the design and construction of a locomotive, 
the vast majority of troubles in locomotive operation may be 
found in lack of maintenance. In certain parts of the country 
we are sorely tried with water heavy with incrusting salts. It 
is not an easy matter to handle bad water successfully, but in 
most cases it can be done. In repairs to machinery there is 
but one sensible and economical course to follow: when defects 
appear, apply the remedy. It has been demonstrated without 
question that it is more economical to keep up the running 
repairs and not wait until a locomotive needs a general 
shopping. 


THE LOCOMOTIVE OF TODAY 
By MAX TOLTZ, ST. PAUL, MINN. 


Member of the Society 


HE steam locomotive is a power plant which has to be 

admired, because if the same amount of power is devel- 
oped in a stationary plant it will take up from five to ten 
times the amount of space. Modern large locomotives are 
developing now as high as 3000 hp., with a drawbar pull of 
very nearly 105,000 Ib. 

Ten years ago wide fireboxes were already used to a con- 
siderable extent, also brick arches supported by water tubes. 
Moreover, extra water tubes were added in the firebox to 
improve the water circulation and to increase the heating 
surface of the boiler. 

The Walschaerts valve gear succeeded the Stephenson not 
because the Walschaerts gives the better steam distribution 
but because it facilitates the strengthening of the frame of the 
locomotive. The use of metal alloys has also been introduced 
for the purpose of strengthening parts of the locomotive. 

In 1905 the writer pointed out that in applying super- 
heaters to locomotives a high superheat should be employed to 
obtain economy in water and coal consumption. At that time 
it was the general consensus that 100 deg. of superheat would 
be all that was necessary for this purpose. 

In 1906 he applied the first Schmidt fire-tube superheater to 
the locomotives in the States. Not less than 250 deg. of super- 
heat were obtained, which resulted in an average saving of 
25 per cent of coal and 35 per cent of water. Since 1908 or 
1909 the fire-tube superheater has come to stay with us. 

To improve the combustion and at the same time to force the 
capacity of the locomotive boilers by burning more coal per 
square foot of grate surface, automatic stokers have been 
applied to locomotives with great success. The present stoker 
has given good satisfaction, yet the combustion of coal can 
still be improved and is being improved by the adoption of 
pulverized coal on locomotives. Although the latter is in an 
experimental stage at present, there is no doubt but that it 
will be a success. 

Another improvement on the locomotive, which will no 
doubt be perfected, is the heating of the feedwater, either with 
the waste gases or with the exhaust steam. 

If we compare the economy of the locomotive of twenty 
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years ago with that of the locomotive of today we know that 
we are getting over 50 per cent more work than we did then. 
Yet we should not be satisfied with this, but should strive to 
make the locomotive a power plant second to none. 


METAL ALLOYS USED IN LOCOMOTIVES 


By G. L. HOYT 


VERY railroad man who is concerned with the design of 
that better 
properties than annealed, for by heat treatment we are able to 


a locomotive knows heat-treated steel has 
produce certain properties that can be produced in no other 
way. I have found out, however, in talking with various 
railroad men, that the chief reason why they are not ready to 
adopt that 


stand up any better than ordinary carbon steels, and that in 


heat-treated parts is heat-treated steels do not 
some cases special steels give more trouble than ordinary carbon 
steels. The reason given is that the producers of these parts 
are not in a position to heat-treat material of that quality on a 
commercial basis to sell for such a price that the railroads can 
effect an economy in buying. The practice at present seems to 
by merely to anneal these various parts. A locomotive axle 
will be forged out, the steel used being the ordinary good grade 
of open-hearth steel; it is then heated up to the critical point 
and air-cooled down slowly. The object, I take it, is to insure 
Whether or not a 
satisfactory structure is produced is of entirely secondary 
When I mention internal strains, I hit the nail 
on the head as to why heat-treated steels are not used generally 


in locomotive practice. 


uniformity and absence of internal strains. 
importance. 
ean be no doubt about the 
advantages which they possess over ordinary carbon steels, and 
if it is impossible at present to obtain heat-treated steels for 
locomotive construction, something should be done about it. 
If I ean see the signs of the times correctly, there is a 
necessity for all the economy possible in railroad operation, 
which is why the question of using heat-treated steels in loco- 


There 


motive construction is becoming more and more important. It 
is possible to produce steels that far surpass those entering 
into locomotive construction. In gun construction the United 
States Government and the steel plants got together and are 
now successfully manufacturing heat-treated gun parts. Had- 
field projectiles are probably the most difficult of all materials 
made of steel to produce satisfactorily, the internal strain 
serving to weaken the resistance of the maierial. 

What has been done in other eases can be done in regard to 
any part about a locomotive. I can see nothing inherently 
difficult about heat-treating locomotive parts. Whether or not 
those methods are developed depends upon the demand made 
upon the steel plants by the railroads to produce the desired 
material. If the roads feel that there would be an economy 
in using heat-treated parts, undoubtedly there would be a 
great attempt on the part of the steel plants to produce that 
material. 

When you are getting a certain grade of steel, you may have 
certain specifications, but 30 per cent elongation, ete., tell 
almost nothing about the steel, that is, so far as whether the 
axle is going to stand up in service, for the tests which are 
used to bring out the superiority of heat-treated steels are of 
an entirely different character. 
the axle. Its parts are subjected to vibratory strains and 
stresses. Say that the locomotive axle runs hot, and that it is 
cooled off by water, ice, or snow, and a crack is started. What 
is the effect of the presence of a crack in a locomotive axle, in 


Take a locomotive frame, or 


1 Assistant Professor of Metallurgy, University of Minnesota, 
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one having a fine-grained structure, and one having a coarse 
grain? In considering this, the real value of heat treatment 
is brought out, and something that is not shown by ordinary 
tensile tests. A crack is of much less consequence in the case 
of softened steel than in the case of annealed steel. Internal 
strains are eliminated in annealed steel, but the same treat- 
ment which produces the fine-grained structure also eliminates 
internal strains. It is a question of properly conducting the 
heat treatment, and the trouble is that the steel plants either 
work carelessly or for some other reason do not take particular 
pains to heat-treat the material. If the railroads as a whole 
would take up this question and push it as they pushed the 
question of steel rails a few years ago, 1 have no doubt but 
that they would be getting properly heat-treated steels. 

As far as special steels are concerned, the problem is dif- 
Nickel 
steels, ete., are now in such demand on account of their use 


ferent. Their cost at present is almost prohibitive. 
in the manufacture of munitions and automobiles that no con- 
siderable portion or amount of them can be diverted to such a 
use as this, and unless they are heat-treated they are not at all 
worth the additional cost. 

When using special steels which have been heat-treated, why 
do those in charge of locomotive construction insist on using 
the same designs? A certain part is made of ordinary carbon 
steel annealed. As an experiment, a railroad will buy that 
part made out of special steel, heat-treated, and expect to 
effect an economy. No metallurgist would advise ieaving the 


design the same: if it is correct for carbon steels, it is not 


correct for special steel. If vou leave the cross-section the 
same, you leave the weight of the section the same, and the 
price of the heat-treated part consequently seems exorbitant. 
The management, however, probably takes the stand that it is 
better to leave the section the same and get the improvement 
by substituting a good steel, but this does not give a satis- 
factory basis for comparison. 

Another point | want to bring out is the service you can 
expect from special steel as compared with carbon steel. A 
locomotive equipped with special-stee] heat-treated parts is 
usually found in the shops as frequently as other locomotives, 
but the reason is that the heat treatment has not been care- 
fully done. I am convinced of that when told of the failures 
of the heat-treated parts. 

In closing, let me compare the service of annealed carbon 
steel with the service of special steel properly treated. The 
carbon steel is ductile and has a certain amount of strength, 
but in practically every other way it is weak, and particularly 
so if a flaw develops. If a small crack starts working its way 
through the axle, right there the annealed axle is weakest. It 
is on account of the large percentage of free iron. One of the 
worst things that could be done for a steel axle from that point 
of view would be to anneal it, for this would produce the free 
iron. One thing that counteracts this is the removal of 
internal strains. A heat-treated steel axle, whether carbon or 
special, designed so that it will have the same static strength, if 
injured in any way has several times the resistance of annealed 
steel. The heat-treated steel is less apt to be tricky than the 
annealed. 

The saving effected by using special steels results chiefly 
from cutting down the weight of the reciprocating parts; but 
unless these are designed with the properties of the heat- 
treated steel in mind, there can be no real comparison drawn. 
The work done up to the present time does not lead to a reason- 
able comparison between special and annealed steels, and until 
that is done properly, we are not in a position to say whether 
the special steels should be condemned. 
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SUPERHEATER DEVELOPMENT 
AMERICA 


By GEORGE L. BOURNE, NEW YORK, N. Y 


IN 


Member of the Society 


() F all the devices or improvements which have been intro- 
duced in American locomotive practice, the fire-tube 
superheater is by far the most notable. By its economy in 
fuel and water it brought the heaviest locomotive well within 
the capacity of the average fireman. Here was a device exactly 
suited to American practice—one with a low maintenance cost 
with 
inereased boiler capacity of approximately 35 per cent, to act 


to fit in with the high wages of American mechanics; 
as a reservoir of power, ready for use when most needed; and 
finally, with a fuel economy of from 20 to 25 per cent. 

As a result of the suitability of the superheater to American 
railroad requirements, there are today over 21,000 superheated 
United 
During the past year superheaters were 


locomotives in service or under construction in the 


States and Canada. 
applied to approximately 95 per cent of all the standard-gage 
steam locomotives built in the United States. 

The general trend of superheating engineers has been toward 
a higher superheat—inereasing the gas area available for 
superheat at the expense of the boiler tubes. This, it is true, 
tends toward a lower boiler efficiency on account of the neces 
sary loss in water-heating surface, but the resultant increase in 
the efficiency of the entire machine offsets this many times over. 

The results obtained on the Long Island and Lehigh Valley 
Railroads, which have used steam at a temperature in excess of 
750 deg. fahr., have clearly demonstrated the possibilities of 
higher steam As 200 deg. of superheat is 
amply sufficient to overcome condensation losses in the steam 
pipes, valves and cylinders, it is evident that the increased 
efficiency obtained by any superheat in excess of 200 deg. fahr. 


temperatures. 


must be entirely due to increased volume of the steam per unit 
of weight. This is an almost constant increase in volume for 
each degree of temperature, and as far as calculations have 
been worked out for superheated steam, there is no limit to 
this increase. There can be no doubt that the limit of super- 
heated steam temperatures for the and 
efficient operation is only fixed by the ability of the exposed 
machine parts to withstand the higher temperatures. 

While superheated steam was originally regarded as of 
benefit, primarily, to heavy road locomotives using steam for 
long, continuous periods, later developments have proved its 
desirability for the more efficient operation of locomotives in 
all classes of service. Perhaps the most notable example of 
this tendency is in the superheating of switching locomotives. 
While the degree of superheat obtained in switching service is 
naturally not as high as on road engines, it is, nevertheless, 
enough to reduce condensation losses greatly, which in this 
class of service amount to over 40 per cent of the total energy 
developed by the boiler. 

As a result, there are today over 1300 switch engines which 
have been equipped with superheaters, and a steadily greater 
proportion of the switching locomotives built are being super- 
heated. It is significant in this connection to note that those 
railroads which have made a trial of superheated switch 
engines are now foremost in applying superheaters to their 
existing yard power. 

The original design of the fire-tube superheater was so 
sound that comparatively few changes have been necessary in 
adapting it to the peculiar requirements of American railroads. 
But there have been certain modifications which, although of a 
minor character, are nevertheless worthy of attention. 


most economical 
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The first important change was in the redesign of the 
through-bolt header. Experience showed that the original 
design gave entire satisfaction when correctly manufactured, 
but to furnish insurance against inferior material or improper 
methods in casting, a new design was prepared in order to 
counteract, as far as possible, the results of possible errors 
made in manufacture. In the new through-bolt header an 
additional air space has been provided between the walls of 
the superheated and saturated compartments in order to pro- 
tect the casting from the rapid transfer of heat between these 
compartments, as insurance against the development of cracks 
between the unit seats in the lower face of the header. 

The second great advance was the improvement in the design 
of the unit return bend. This consisted in producing a welded 
return bend to replace the original cast-steel bend, with conse- 
quent elimination of all mechanical joints in the unit. This 
machine-forged return bend, which is now almost ready for the 
market, will have a heat resistance equal at least to that of the 
old east-steel return bend. At the same time it will have all 
the advantages which go with freer steam passages and a 
minimum restriction to the flow of gases through the super- 
heater flues, with the complete elimination of all leakage due to 
threaded conneétions in the unit. 


THE USE OF PULVERIZED FUEL ON 


LOCOMOTIVES 
By JOHN E. MUHLFELD, NEW YORK, N. Y. 


Member of the Society 


A S the limiting factor of a modern steam locomotive is the 
evaporation and superheat production capacity of the 
boiler, the rate and effectiveness of the combustion become the 
controlling elements. While there is no limit to the amount of 
fuel that may be mechanically supplied to a locomotive firebox, 
there is a decided limitation to the amount of fuel that can be 
burned on a given grate area and effectively utilized. 

When coal is burned on grates a rate of about 50 lb. of run- 
of-mine grade,—or about 60 lb. of lump grade of bituminous 
coal,—is the maximum allowable per sq. ft. of fire surface per 
hr. for the greatest practical boiler efficiency. 
this rate of firing limits the consumption to a total of from 
3000 to 6000 Ib. per hr. for the average modern locomotive of 
great power, and as the actual coal that must be supplied to 
the firebox by mechanical stoking in order to maintain the 
boiler pressure frequently reaches a rate of 150 lb. per sq. ft. 
of grate area per hr., or a total of from 9000 to 15,000 lb. per 
hr., the boiler efficiencies often run as low as from 55 to 45 


However, as 


per cent and even less. 

The necessity for eliminating grates if much over 12 lb. of 
water is to be evaporated per sq. ft. of water-heating surface 
per hr., is therefore quite apparent provided reasonable 
efficiency is to be obtained, and this brings us to the problem 
of burning solid fuel in a manner that will overcome the prin- 
cipal deficiencies in the steam locomotive and enable it to 
maintain its present position in the steam-railway field and to 
assist further in reducing the high cost of railway living. 

As I presented before the 1916 Annual Meeting of the 
Society an exhaustive report on Pulverized Fuel for Loco- 
motives, which, with the discussion, was abstracted in THE 
JOURNAL, I will make this paper quite brief. 

When solid fuel is burned on grates in a modern locomotive, 
from 45 to 70 per cent of the heat is absorbed by the boiler. 


1THE JouRNAL, December 1916, p. 983; 


January 1917, p. 48; 
February 1917, p. 141. 
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Of that which is wasted the majority is due to incomplete com- 
bustion, sparks, cinders, smokebox gases and combustible in 
the ash. Owing to the necessarily limited grate area, the high 
draft essential to induce sufficient air through the grates for 
combustion causes these enormous losses through unburned 
gases and fuel that are exhausted from the stack or carried 
into the smokebox and ashpan. 

Generally speaking, it is necessary to break up any fuel to 
such uniform size that the oxygen in the air can unite per- 
feetly for combustion. A deficiency in this respect results in 
some portions of the fuel passing off as unburned hydro- 
carbons, and other portions being left as incompletely burned 
coke. For the best results coal should be sized to about 3-in. 
cubes for burning on locomotive grates, but as this is now 
quit impracticable, due to the methods of mining and the cost, 
a mixture of fine and large coal is usually supplied, which 
tends to burn irregularly and results in a reduction of boiler 
capacity and efficiency. 

As a 1-in. cube of coal exposes but 6 sq. in. of area for ab- 
sorbing oxygen and liberating heat, but when pulverized to the 
proper fineness will expose from 20 to 25 sq. ft., the firse 
essential for complete combustion is the breaking up of the 
fuel into dry minute and uniform particles. Then, by dif- 
fusing these so that each may be surrounded with the right 
quantity of air for complete combustion, it will be possible to 
burn practically all of the available combustible, regardless of 
the percentage of non-combustible. 

Any solid fuel that, in a dry pulverized form, has two-thirds 
of its content combustible, is suitable for pulverizing, and to 
produce the best results should be mechanically dried and 
milled so that it will be of about the same dryness and fineness 
as portland cement. The total cost to prepare pulverized fuel 
properly in a suitably equipped plant will range from 15 to 
45 cents per ton, and for a railway coaling station of average 
capacity will be less than 25 cents per ton. 

In the process of burning pulverized fuel the fuel in the 
enclosed tank gravitates to the conveyor serews which carry it 
to the fuel and pressure-air feeders where it commingles with 
the air. It is then blown through the connecting hose to the 
fuel- and air-delivery nozzles and blown into the burners. 
Additional air is supplied and the mixture is drawn into the 
firebox by the front-end draft. Additional air is supplied in 
the furnace where complete combustion of the fuel in sus- 
pension takes place. The liquid ash runs down the under side 
of the roof and the sides and ends of the furnace and is 
precipitated into the self-cleaning slagpan, where it solidifies 
into a mass that can be readily dumped. 

The blower is driven by a constant-speed steam turbine 
which requires no regulation or control. The fuel conveyors, 
feeders and comminglers are driven by a variable-speed steam 
turbine which is controlled by the fireman by means of a 
handwheel conveniently located in the eab. 

The smokebox-gas analysis will average between 13 and 14 
per cent of CO, when coal is fired at the rate of 3000 lb. per hr.; 
between 14 and 15 per cent at the rate of 3500 |b. per hr., 
and between 15 and 16 per cent at the rate of 4000 lb. per hr., 
so that as the rate of combustion increases there is no falling 
off in the efficiency, as obtains when coarse coal is fired on the 
grates. 

The waste of fuel from the stack, where coal having a large 
percentage of dust and slack is used; the lowering of the 
firebox temperature and draft, due to opening of the fire door; 
and the resultant variation in steaming and general results 
under high rates of burning fuel on grates, where all of the 
foregoing factors are involved, are entirely eliminated. 
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The uniformity with which locomotives ean be fired is indi- 
cated by the fact that the regularly assigned firemen can main- 
tain the steam within a variation of 2 lb. of the maximum 
allowable pressure, without popping off. 

While the smokebox temperatures have varied between 425 
and 500 deg. fahr., the superheat in the steam will vary 
between 200 and 325 deg. fahr., depending upon the rate of 
working. 

With pulverized fuel a locomotive having the boiler filled 
with cold water may be brought under maximum steam pres- 
sure within an hour, and the fuel feed then stopped until it is 
called for service. When standing or drifting at terminals or 
on the road the fuel feed can also be discontinued, as the steam 
pressure can always be quickly raised. After the trip or day’s 
work the locomotive can be immediately stored or housed, the 
usual ashpit delays being entirely eliminated. 

From the actual operation of steam locomotives in regular 
train service, the use of pulverized fuel has demonstrated in 
particular the practicability of eliminating smoke, cinders, 
sparks and fire hazards; increasing drawbar horsepower per 
hour per unit of weight; reducing non-productive time at ter- 
minals; improving the thermal effectiveness of the steam loco- 
motive as a utilizing otherwise unsuitable 


whole: or waste 


fuels; eliminating arduous labor; providing greater 


tinuity of service, and producing more effective and economical! 


con- 


operation and maintenance. 


ECONOMY OF THE LOCOMOTIVE 
SUPERHEATER 


By RK. M. OSTERMANN, CHICAGO, ILL. 


Member of the Society 


_ the fire-tube superheater the superheater heating surfaces 
are interspersed with the evaporating surfaces of the boiler, 
and a very compact arrangement is thereby created with 
numerous parallel gas passages, resulting in best utilization of 
the heat contained in the gas. As a matter of fact, at large 
loads relatively low smokebox temperatures—that is to say, a 
high heat absorption of the combination—are readily obtained. 

In the locomotive the superheat inereases at a nearly con- 
stant rate with the indicated horsepower, and varies in a gen- 
erally similar manner with the draft and the rate of evapora 
tion, both of which are automatically regulated to suit the load 
by the smokebox exhaust. The superheater is therefore what 
might be called a “ power booster” for the locomotive, and 
this is a very valuable feature from an operating point of 
view. The more steam demand there is made upon the boiler 
the higher the rate of evaporation, the more intense is the 
action of the superheater in decreasing the specific steam con- 
sumption of the locomotive. The boiler without the super- 
heater does not possess this feature; on the contrary, the 
priming rather increases the steam rate very fast when the 
boiler is forced. 

The action of the superheater in boosting the steam tem- 
perature and power of the locomotive probably finds its limit 
of benefit when too great an increase of cut-off halts a further 
reduction of specific steam consumption. Just at what speed 
and power this takes place naturally depends upon the pro- 
portions of the boiler as compared with the cylinders and 
wheels, and it is a problem of the designer to provide the 
boiler with its proper share of evaporating and superheater 
heating surfaces so that the largest possible amount of sus- 
tained horsepower can be had at the speed at which the engine 


is required to operate normally. 
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In the superheater locomotives that are operated in this 
country, only part of the tube-sheet area is occupied by the 
enlarged smoke tubes in which the elements or units of the 
fire-tube superheater are located. It goes without saying that 
when an existing locomotive boiler is given a superheater and 
when, for the purpose of installing the superheater, a part of 
the tube evaporating surface in the shape of the small smoke 
tubes has to be removed and enlarged smoke tubes substituted 
therefor, a certain part of the total evaporating surface must 
Given a 


be sacrificed. total 


evaporative heating surface of course increases the smaller the 


certain tube-sheet area, the 


diameter of the smoke tubes selected. That feature is the one 
which will limit the number of superheater units which can be 
installed in a given boiler, and with it the capacity of the 
superheater. The only way in which the capacity of smoke- 
tube boilers with fire-tube superheaters can be further increased 
is to subdivide more finely; 


} the gas stream to provide a still 
closer intermingling of superheater and evaporative heating 
surfaces, for the installation of superheater units of. still 
The 


smoke tubes which are now used in this country are 51% in. 


smaller diameters within smaller smoke tubes. large 
and 5%g in. in outside diameter, with 11-in. outside-diameter 
superheater-unit tubes. These dimensions can be successfully 
reduced, as has been demonstrated on European locomotives 
and also in power plants of steamboats with Scotch marine 


boilers. 


Substantial savings in coal and water per unit of power 
developed are now being obtained in every-day operation. As 
a rough average, a coal saving of 25 per cent and a corre- 
sponding water saving of 35 per cent can be expected and 
thermally accounted for with the knowledge that we have of 
the average amount of cylinder condensation that exists in sat- 
urated-steam locomotives. Inasmuch as the operating value of 
a locomotive depends upon the maximum amount of horse- 
power which it ean develop, and inasmuch as a great many 
railroads when they install superheaters are more vitally inter- 
ested in an increase of the locomotive’s capacity than in the 
fuel saving, it frequently happens that the excess of boiler 
capacity which becomes available after reducing the specific 
steam consumption of the engine is reutilized by making 
greater demands upon the engine’s hauling power, that is to 
say, by lengthening the cut-off or operating it at a higher 
speed than before it was superheated. 

Comparing, then, two locomotives with identically the same 
engine and wheels, and assuming further that it would be 
possible to take sufficient horsepower out of the superheater 
engine in order to make it burn the same quantity of coal as 
the saturated engine per hour without an appreciable increase 
of coal consumption per indicated horsepower developed, then, 
on the basis of the fact that the superheater engine can pro- 
duce 1 hp-hr. at 25 per cent less fuel than the saturated engine, 
one ean inversely figure that the superheater engine has 33 1-3 
per cent more cylinder horsepower and from 45 to 55 per cent 
The 


superheater engine could, then, haul 45 to 55 per cent more 


more drawbar horsepower than the saturated engine. 


tonnage at the speed of the saturated locomotive, working at a 
correspondingly larger cut-off. In practice, however, such an 
inerease of tonnage is rarely possible, for the reason that the 
superheater locomotive has no more starting effort than the 
saturated locomotive of the same engine dimensions, and par- 
feature governs the 
An increase in speed, in order 


ticularly on heavy grades the starting 
tonnage that ean be handled. 
to utilize the greater sustained boiler capacity available, is 
often possible, but hardly ever to the extent that all the excess 


of boiler capacity potentially existing ean be utilized. It ean 
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be taken for granted that part of the benefits of superheating 
are always reaped in the form of fuel and water saving, and 
all data from comparative runs, where the superheater loco- 
motive was called upon to develop haulage effort greatly in 
excess of the saturated locomotive, show a substantial fuel and 
water saving. 


LOCOMOTIVE FEEDWATER HEATING 


By GEO. M. BASFORD, NEW YORK, N. Y. 
Member of the Society 


EATING the feedwater of a locomotive by heat other- 
wise wasted is a fairly general practice in all the more 
progressive European countries, but experiments along these 
lines have been but spasmodic in this country up to a very 
recent period. This does not mean that the motive-power 
officers of American railways are not alive to the possibilities 
offered in the shape of economy or increased capacity by a 
practical feedwater heater, but it simply indicates that the 
tremendous development of the locomotive in this country in 
the past fifteen or twenty years has made it necessary to 
neglect many features for the time being which are known to 
be well worth while. It appears, however, that the time is 
now about ripe for taking up the subject in a systematic and 
thorough manner, and a diseussion of the principles and ‘pos- 
sibilities of feedwater heating on locomotives will not be amiss 
at this time. 
The following table gives the general distribution of the 
heat in a locomotive, and these figures, we believe, are fairly 
typical of good practice and average results. 





Total heat in the coal, per cent..............-.eeeeees 100.0 
Loss in unconsumed coal and heat in ashes in 
TP GEOR, HOF GU a niin ccs cvcnacconcssses 5.3 
Loss in dry smokebox gases and vapor of 
combustion, per cent............sseseeees 18.0 
Heat through boiler heating surfaces (includes 
SUpernenter), PEF CGM. wc cscccccccssscoce 76.7 
100.0 100.0 


Investigating further the distribution of the heat after it 
has entered the steam, it will be seen by the table following 
that 65.2 per cent of the total heat of the coal is discharged 
in the exhaust steam, mostly in the form of latent heat. 


Heat in steam as shown above (boiler efficiency), 





eect ahede hand aasanene beeees kak 4 76.7 
Loss by radiation, per cent................... 3.5 
Loss in friction of locomotive, per cent......... 1.0 
Useful work at drawbar (thermal efficiency of 
OGD, WOE GI ois ie cs isccccscccecccs 7.0 
Heat discharged in exhaust steam, per cent..... 65.2 
76.7 76.7 


The exhaust steam of course does some work in producing 
draft and cannot all be considered as a loss, but caleulations 
can be made which will easily show that it is very largely loss 
and that a small proportion of this heat could perform the 
work of producing draft satisfactorily. 

A locomotive to give the results presented in the above tables 
would be working at an economical rate, probably burning 
about 60 lb. of coal per sq. ft. of grate area per hr. Having 
76 sq. ft. of grate area and coal of 14,000 B.t.u. heat value, 
this would make the total heat available in the coal equal 
63,840,000 B.t.u. per hr. 
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As the boiler efficiency is 76.7 per cent, there will be 
48,965,280 B.t.u. used to heat, evaporate and superheat the 
steam. Deducting the amount of heat lost in radiation there 
will be 46,092,480 B.t.u. in the steam going to the cylinders. 

Assuming the feedwater to have a temperature of 60 deg. 
fahr. and the steam to be at 200 lb. pressure with 200 deg. 
superheat and the injector to be 100 per cent eflicient 
thermally, about 36,000 lb. of water will be used by the 
cylinders of this locomotive per hour. 

Of the heat going to the cylinders 41,623,680 B.t.u. is dis- 
charged up the stack in the exhaust steam. If the steam is 
exhausted in a dry and saturated state it will then have a 
pressure of about 5 lb. and a temperature of 228 deg. fahr. 

From this brief analysis it is seen that there are 11,461,200 
B.t.u. discharged up the stack in the products of combustion, 
and 41,623,680 B.tu. in the exhaust steam. The total is 
53,084,880 B.t.u. or 83.2 per cent of the total heat of the 
coal in question. 

Necessarily, any part of this heat that is reclaimed and 
returned to the boiler will allow a reduction by the same 
amount in the quantity of heat supplied by the coal to produce 
the same cylinder horsepower. 

The most natural and feasible method of collecting part ot 
this waste and again delivering it into the boiler is by using 
as much of it as is practicable to heat the feedwater before it 
enters the boiler. All of the heat that ean be reclaimed in this 
way is a net saving. 

Two different waste heat are 
exhaust steam and products of combustion or smokebox gases; 
but because of the size of apparatus and maintenance diffi- 
culties in the latter case, it is advisable to absorb all the heat 
possible from the exhaust steam before attempting to use the 
hot gases. 


sourees of available, viz., 


A careful study of the experiments that have been made on 
the heating of water will show that the amount of heat trans- 
ferred across the unit area will vary greatly with the scouring 
action of the water as well as the heating medium. In the 
ease of exhaust-steam heaters, however, where it is necessary 
to condense the heating medium in order to abstract its heat, 
the problem of a high heat transfer resolves itself largely into 
obtaining a high rate of agitation of the water. The efficiency 
of each unit of area will increase as the agitation is increased. 
Great agitation of the water necessarily implies the employ- 
ment of energy, and the problem becomes the selection of a 
suitable form of apparatus which will give the highest rate of 
agitation of the water with the least cost for power. 

One form of apparatus that has been in very successful use 
and is based on these principles is the Lovekin film heater, 
which has been applied extensively in marine practice, where 
the: requirements demand minimum size and weight for the 
greatest efficiency. 


In this heater the water is in a thin film between two spirally 
corrugated copper tubes. See Fig. 1. The heating medium, 
which is exhaust steam taken from the exhaust passages in 
the cylinders, is present on the inside of the inner tube and 
the outside of the outer tube, or on both sides of the water 
film. The water passing through this tortuous passage 
acquires a very high rate of agitation, and heat transfers 
greater than 900 B.t.u. per sq. ft. per hr. per degree average 
temperature difference are obtainable with a reasonable fric- 
tional resistance through the heater. 

This design of heater, when arranged for a locomotive using 
30,000 lb. of water an hour, forms an apparatus measuring 
1714 x 21% in. in section outside and 82 in. in total length. 
It is easily fitted on the front deck, close to the cylinders, and 
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under the extension on the front end where it in nowise inter- 
feres with any other part of the locomotive and is entirely 
accessible for inspection or cleaning, if necessary. Fig. 1 
shows this heater in section. It has been giving excellent 
results on a high-speed passenger locomotive during the past 
seven months, and has shown itself able to heat water from 
45 deg. fahr. to 225 deg., or a temperature rise of 180 deg., 
with an exhaust-steam temperature of 240 deg. 

If the conditions assumed for the locomotive above with 


feedwater temperature of 60 deg. and exhaust-steam tempera- 











Section A-A 


Drain 
al Lergth to Suit L 
Fic. 1 Locomotive FEEDWATER 
ture of 228 deg. are considered, it will be seen that a tempera- 
ture rise of 153 deg. can be obtained in the feedwater, or an 


absorption of 5,508,000 B.t.u., or 13.4 per cent of the heat 
from the exhaust steam which had previously been wasted. 
This would be returned to the boiler as a saving from the 
feedwater heating. 


If the feedwater is discharged from the exhaust-steam 
heater at more than 225 deg., which implies a back pressure of 
10 lb. and is as hot as could normally be expected with that 


temperature of heating medium, there is still a range of 166 
deg. that it can be raised before reaching the temperature 
corresponding to the boiler pressure. This would then have 
to be done by the exhaust gases, which have a temperature 
suitable for the purpose, frequently being 700 deg. or more. 
This would require, in this instance, the absorption of 5,868,000 
B.t.u., or about 51 per cent of the heat contained in the ex- 
haust gases. 

in regard to the 
transfer of heat from front-end gases of a locomotive to water 


There are no reliable figures available 
on a unit basis, but it is quite probable that with any practical 
form of apparatus a heat transfer greater than 15 B.t.u. per 
sq. ft. per hour. per deg. average temperature difference will 
not be exceeded. If we accept this figure for the purposes of 
investigation and assume that there will be an average tem- 
perature difference between the hot gases and the water of 
250 deg., it develops that over 1500 sq. ft. of heating surface 
will be required to raise the water 163 deg. in temperature. 
It is evident, therefore, that a form of construction which will 
give a per square foot than that 
sumed will have to be developed and perfected, or it will 
be necessary to be satisfied with the lower temperature of 
feedwater. 


higher heat transfer 


as- 


Another feature of the subject which should not be over- 
looked is the effeet of feedwater heating on the boiler efficiency. 
As the rate of combustion is decreased, the boiler efficiency 
increases, and when a feedwater heater is applied to the loco- 
motive it allows the production of the desired amount of steam 
with a reduction in the amount of coal fired, which increases 
the boiler efficiency, in turn requiring still less coal to produce 
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the results desired. In this way a very material saving is 
accomplished in the whole locomotive, which, while not pro- 
duced by the feedwater heater, results from its application. In 
the case of a large passenger locomotive a reduction of 10 lb. 
of coal per sq. ft. of grate area per hour gives an increase in 
the boiler efficiency of about 3 should 
credited to the heater. 


per cent, which be 
In order that the maximum amount of heat may be absorbed 


from the exhaust that 


the at the lowest possible temperature, which 


steam, it 18 necessary the water shall 


enter heate 


Exhaust Steam from 


Feedwater Cylinders 


Inlet 


Exhaust. -< — 
Steam TIT IIT 


i» 
ors ee 
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Section B-B 


HEATER SHOWN ID 


SECTION 


requires the use of a pump to force the water through the 
heater in the case of a closed heater similar to the one illus 
trated, or draw it from the heater in the ease of an open type 
of heater. In the case of the open type of heater, tempera- 
tures greater than 212 deg. will not be obtainable, and this 
fact, in addition to the well-known difficulties that accompany 
the practice of pumping hot water, make it advisable to place 
the pump between the water supply and the heater and use 
the closed-type or pressure heater. 

A satisfactory pump for this purpose should not only be 
reliable, durable and suitable for operating under the highly 
difficult conditions present on a moving locomotive, and also 
require an absolute minimum of attention for its maintenance, 
but it must also give a very high efficiency since the steam it 
requires for operation is practically a net loss to the locomo- 
tive as a whole. It is of course good practice to discharge the 
exhaust from the feed pump into the heater and there condense 
it, but the amount of heat taken up from this source reduces 
the amount that can be absorbed by the feedwater from the 
exhaust of 


economy is concerned, it gives no advantage. 


steam the cylinders, and therefore, so far as 


A pump has recently been perfected by the Westinghouse 
Air Brake Company for use on locomotives which appears to 
It is 
able to deliver more than 50 lb. of water against a pressure of 


answer the requirements in a very satisfactory manner. 


240 lb. for each pound of steam, at 150 lb. pressure, and will 
The 


amount of water pumped is controlled by the steam pressure 


handle about 65,000 lb. of water per hour as a maximum. 


on the pump through the medium of a simple throttle valve 
located in the cab and operated by the engineer. 

A rule of thumb that has long been used in stationary and 
marine practice is that for each 11 degrees the feedwater is 
heated by a source otherwise wasted, there will be 1 per cent 
saving in fuel. Such experiments as have been made on loco- 
motives indicate that this amount is conservative and can be 
easily attained. When the maximum capacity of the locomo- 
tive is being used, savings considerably in excess of this are 
indicated. It appears that an economy of at least 10 per cent 
ean be reasonably expected even at light rates of working. 











THE LOCOMOTIVE FIREBOX AND COMBUSTION CHAMBER 


By J. T. ANTHONY,’ NEW YORK, N. Y. 


HE growing demands and economic problems confront- 
ing the railroads have resulted, among other things, in 
increased train loads. This has necessitated a large increase 
in the capacity of motive-power units required, which has been 
obtained by increasing the size of the locomotive and the 
steaming capacity of its boiler. Since the sustained hauling 
capacity of a locomotive depends upon the ability of its boiler 
to deliver steam, and the steam generation depends upon the 
amount of coal that can be burned and heat liberated, the 
firebox has been the controlling factor in the suecessful opera- 
tion of high-capacity locomotives. 
The operating conditions of the future are problematical, 
but the indications are that in addition to present demands 
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for high hauling capacity there will be a demand for higher 
The average locomotive is in service doing useful 
work 4 hr. and 17 min. out of each 24 hr., with a daily average 
of about 75 miles. It is highly probable that strenuous efforts 
will be made in the future to increase the amount of time the 
locomotive is engaged in useful work, and to increase the 
length of the runs and locomotive mileage per day by changing 
crews when necessary. 

If these conditions arise, the controlling factor will be the 
firebox and its ability to burn the coal properly and liberate 
the heat required over long periods of time. Regarded from 
the standpoint of present operating conditions or possible 
future conditions, the locomotive firebox is a vital factor; 


speeds. 


and 
no operating or mechanical official can afford to neglect the 
study of its present defects or future possibilities. 

The first and 
most important is the burning of the coal and liberation of 
the heat contained. 


The firebox has two functions to perform. 


The second is the absorption of heat by 
the firebox heating surfaces. 

Under normal 
conditions at least 50 per cent of the heat is liberated by the 


burning of gases above the fuel bed. 


Only a part of the coal burns on the grates. 


Ample air supply, thor- 
ough mixing of the gases, and combustion space are necessary 


for the complete burning of the gases. For efficient firebox 


‘ Assistant to the President, American Arch Company. 


Abstract of paper, copyright 1917 by the American Arch Company, 
presented at a meeting of the Birmingham Section of THE AMERICAN 
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performance, combustion chambers and mixing devices are 


as 


necessary as the grates. 
to 10 of the total 
heating surface, but is responsible for 25 to 50 per cent of the 
total evaporation, due to the fact that its heating surfaces are 
ideally disposed for the absorption of radiant heat. Maximum 
boiler capacity and efficiency cannot be obtained without pro- 
viding for the generation and absorption of this radiant heat. 
Fig. 


The firebox furnishes only 5 per cent 


1 shows a fair average of boiler efficiency and heat 
losses on modern locomotives equipped with brick arches and 
It will be noted that the boiler 
from about 78 per cent down to 48 per cent as the rate of 
20 to 140 lb. of coal per sq. ft. of 
It will also be noted that the greatest heat 
losses are those due to the heat carried away by the 


superheaters. eflicieney drops 
combustion increases from 
grate per hour. 


front-end 


gases and the heat loss in sparks and cinders; the former 
remaining nearly uniform throughout the range of tests, while 
the latter increases rapidly as the rate of combustion in- 


creases. 

It is common practice to design locomotives to deliver their 
rated tractive effort when burning 120 lb. of ft. 
Fig. 2 shows the average heat distribution 
and losses at this rate of combustion. 
the heat contained in the 
47 per cent lost. Of the heat lost, 27 
to the furnace, 6 per cent to the heating surfaces, and 14 per 


coal per sq. 
of grate per hour. 
Fifty three per cent of 
and 


is chargeable 


coal is absorbed by the boiler 


per cent 

cent is unavoidably lost in the front-end gases. 
A comparison of D and / in Fig. 2 indicates clearly that the 

furnace (or firebox) is responsible for four times as much heat 
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waste as the boiler heating surfaces; and it becomes very ev! 
dent that the largest field for improvement lies in the locomo- 
tive firebox, and not in the heat-absorbing surfaces. This is 
an all-important fact and one that should be borne in mind: 
that it profits us little 


faces if proper provisions for burning the coal 


to provide large areas of heating sur 
not made 


in the firebox. 


FIREBOX LOSSES 


Firebox losses consist of: 
1 Combustible in Ash, due partly to character of coal and to 
grate design and method of firing. 


Loss of this nature 
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is generally small, not amounting to more than 1 to 144 

per cent. 
2 Carbon Monoxide. This gas is unavoidably formed in large 
quantities in the fuel bed, and must be burned in the com- 
bustion-chamber space. Its formation can be reduced by 
providing grate area sufficient to prevent high rates of 
combustion and to allow a light fire to be carried, thereby 
insuring an ample air supply, both in the fuel bed and in 
the firebox space above. Once formed, the gas can be 


completely burned only by mizing with an excess of 
oxygen and providing ample combustion-chamber space. 
3 Unburned Hydrocarbons, which account for a large part of 
the so-called “ unacecounted-for ” losses. These gases are 
distilled off from the green coal and burn above the fuel 
bed. To burn them completely it is necessary to provide 
an excess of oxygen above the fuel bed, to mix thoroughly, 
and to have a large combustion chamber and long flame- 
way. Even with these provisions it is very difficult to 
burn some of the heavy hydrocarbons, which are driven 
off in the form of tarry vapors. 
4 Sparks and Cinders are responsible for the largest heat loss 
at high rates of combustion. This loss can be greatly 
reduced by increasing the grate area and reducing the 
velocity of the draft through the fuel bed. 


baffles to break up and deflect the cinders, and combustion 


Refractory 


chambers of ample volume and length wherein the fine 
particles can burn, will cause a further reduction in these 
losses, 

reduction of the firebox 


Summed up, the elimination or 


losses can be brought about by increasing the grate area, fire 
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box volume and combustion-chamber space by providing ef 
fectual baffles and mixing devices, and supplying at least 33 
per cent excess air, or approximately 16 Ib. of air per lb. of 
coal. 

Air sufficient for complete combustion ean be drawn into 
the firebox at low and moderate rates of combustion if suffi- 
At high 
rates of combustion it is impossible to get enough air into the 


cient openings are provided in ashpans and grates. 


firebox to complete combustion, and this is always found to 
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be the controlling factor when driving locomotives to 
maximum capacity. 


COMBUSTION CHAMBERS 


Ordinarily, we are apt to think of coal as burning on the 
grates, when as a matter of fact a large part of the coal burns 
above the fuel bed in the form of gas. Consider the case of 
the large boiler, such as is used on the Pacific Mikado 
type engines, with 70 sq. ft. firebox 


and 
of grate, 311 cu. ft. of 
volume, 232 sq. ft. of firebox heating surface and 5280 sq. ft 


of flue and superheating surface, the firebox being without a 
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SipE OF FrrREBOX SHEETS 1s 440 Dec. Fanr. 
The coal 


value ot 


combustion chamber and equipped with a brick arch. 


used was high-volatile Westmoreland with a _ heat 


14,430 B.t.u. per lb. and having the following composition : 


Per Per 
cent cent 
Fixed carbon....... 57 Carbon .. 738 
Volatile matter..... 35 Hydrogen ....... 5% 
Moisture ......... ] Nitrogen li, 
MA Htétivneiemen F RE erences TS 
Ash 7 
100 Oxygen .. Ol, 
100 


At a rate of combustion of 120 Ib. of coal per square ft. of 
140 


The coal contained 57 per 


grate per hour, 8400 lb. was fired (which is equivalent t« 
lb. per min., or 2.33 Ib. per see.). 
cent of fixed carbon: and if all this burned on the grate, ther 


would be liberated 8350 heat units—or 58 per cent of the heat 


contained in the coal—while 6080 heat units (or 42 per cent) 
would be liberated by the volatile combustible burning above 
the fuel bed. 

However, all of the fixed carbon does not burn on the grate. 
The oxygen, on coming in contact with the glowing coals next 
to the grate, combines with the carbon to form carbon dioxide, 
and this, passing up through the fuel bed, comes in contact 
with other glowing coals and is reduced to carbon monoxide; 
and there is a large percentage of the latter gas mixed with the 
carbon dioxide and other gases arising from the fuel bed. 

Tests indicate that often there is as much as 80 per cent 


of the fixed carbon incompletely burned to carbon monoxide, 
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and in order to avoid a large heat loss, this carbon monoxide 
must be mixed with sufficient oxygen to enable it to be com- 
pletely burned in the combustion-chamber space above the fuel 
bed. 

Assume, for example, that 50 per cent of the fixed carbon 
is completely burned on the grates and 50 per cent is incom- 
pletely burned to carbon monoxide. The gases arising from 
the fuel bed will have the composition, weight and volume 
shown in Table 1. 


TABLE 1 COMPOSITION AND VOLUME OF GASES IN FIREBOX 
Wuen BurninoG 120 Ls. or Coa per Square Foot or Grate 

PER Hour, wWitH AN AIR Suppiy or 12% Ls., anp One-HatF 

or Frxep CARBON CoMPLETELY BURNED ON THE GRATES. 
FrrEBOxX TEMPERATURE = 2200 Dec. Faur. 

















Arising from Combustion 
| Fuel Bed Completed 
Gas Symbol 

| Lb. Cu. Ft. Per Cu. Ft. Per 
per per Cent per | Cent 

Sec. | Sec. Vol. Sec. Vol. 
Ethane !. | ce | 0.50 | 38 | 1.87 0 0 
Carbon monoxide.. co 1.55 107 5.27 oO | 0 
Carbon dioxide CO: 2.44 | 107 | 5.27 290 | 14.53 
Nitrogen... N: | 21.96 | 1517 | 74.73 | 1517 | 76.06 
Oxygen O: | 3.99 | 242 | 11.92 55 | 2.75 
Water vapor HO | 0.16 | 17 | 0.84 131 6.56 
Sulphur dioxide SO: | 0.07 2 0.10 2 0.10 
Totals | 30.67 | 2030 |100.00 | 1995 100.00 


| | | 


‘Ethane assumed to represent average composition of the hydrocarbons. 








Under these conditions, only 40 per cent of the heat con- 
tained in the coal would be liberated on the grate, while 60 
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per cent would be liberated by the burning of the gases in the 
combustion-chamber space. 
We have assumed that the combustion in the firebox is com- 
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plete and that there is no hydrocarbon or carbon monoxide 
contained in the gases entering the flues, as shown by the right- 
hand column of the table. Under the conditions, however, 
perfect combustion could not be obtained, as the air supply, 
1214 lb. per pound of coal, is insufficient. Table 1 shows that 


2.75 per cent free oxygen in the final 


there is an excess of 
produets of combustion; but this is not sufficient to guarantee 
complete combustion, on account of the presence of the large 
volumes of inert gases, which interfere with the mixing of the 
oxygen with the combustibles; and also on account of the short 
time available for combustion of each particle of gas. 

The velocity with which the combustible gases burn depends 
volume combustible and the 


upon the percentages of the 


oxygen present. For instance, with the gases arising from the 
fuel bed containing 5 per cent carbon monoxide and 12 per 
cent oxygen, the velocity of combustion would be proportional 
to 5° X 12 = 300. 

Where combustion is nearly complete and the gases contain, 
say, 1 per cent carbon monoxide and 3 per cent oxygen, the 
velocity of combustion would be proportional to 1° 3 3; 
or it would be 100 times more rapid in the first than in the 
second case. This slowness of combustion can be partially 
offset by providing long flameway and combustion-chamber 
space; but in addition combustion must be speeded up by in- 
creasing the supply of oxygen if perfect combustion is to be 
obtained. 

As shown, the total volume of gases evolved per second is 
more than 2000 eu. ft. 
ft., which means that the firebox is being filled and refilled with 


The firebox has a volume of 311 eu. 


gases about six and one-half times per second; or that the 
time available for the combustion of each particle of gas will 
average less than one-sixth of a second. 

It is evident from the above that it is a very difficult matter 
to burn completely the combustible gases in an ordinary fire 
box, although, as a rule, front-end-gas analyses fail to account 
for these losses. This is due to our method of making these 
analyses, no provision being made ordinarily to detect the 
presence of unburned hydrocarbons; while the presence of a 
small percentage of carbon monoxide may often pass unde- 
tected, owing to methods employed in collecting gas samples 
and to chances for error in gas analyses. 

The presence of 0.1 per cent of unburned hydrocarbon in 
the front-end gas under the above conditions would indicate 
a loss of more than 2 per cent of the entire heat contained 
in the coal; and such losses, and much larger losses, are con- 
stantly oceurring. 

The large volume of gases evolved and the amount of heat 
generated by the burning of these gases emphasize the im- 
portanee of firebox volume and combustion-chamber space. 
The fuel bed is little more than a gas producer, and adeauate 
provisions must be made for burning these gases if perfect 
combustion is to be approximated. 


FIREBOX HEATING SURFACE 


Fig. 3 shows the firebox and smokebox temperatures and 
air supply per pound of coal, obtained in tests of the locomo- 
It will be noted that as the rate of 
combustion increased from 30 to 140 1b. of coal, the firebox 
temperature rose from 1900 to 2240 deg. fahr., while the 
smokebox temperature increased from 520 to 580 deg. At the 
same time the air supply per pound of coal decreased from 
22% to 10 lb. 
higher than that generally obtained in road service; but high 


tive under consideration. 


The firebox temperature shown is probably 
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firebox temperatures are much to be desired, as the evaporation 
increases rapidly with the rise in temperature. 
their 


heat by radiation, the heat being radiated directly from the 


Firebox heating surfaces receive practically all of 


luminous fuel bed. flames and brickwork, traveling from these 


radiating surfaces by “rays” to the firebox heating surfaces, 


The locomotive firebox 1s ideally suited to the absorption of 


radiant heat. having the radiating bodies, such as the fuel bed 


and flames, surrounded by the cooler, soot-covered heating sur 


faces, which absorb all the radiant heat and reflect none of 


it away. 
The eurve in Fig. 4 shows the amount of heat radiated per 


minute per square foot of radiating surface for various fire 


box temperatures when the temperature of a firebox sheet on 
the fire side is 440 deg. fahr. The points determining the eurv 
ired from the formula (Stefan-Boltzmann) shown, ab 


With 


radiating surface gives off 


vere tig 
solute temperatures being used. 


of 1540 deg., 


ibout 400 heat units; 


a firebox temperature 
each square foot ot 
whereas, if the temperature is increased 
to 2040 deg., more than 1000 heat units are radiated per min 


ute; while a temperature of 3000 deg. would give a radiation 
of almost 4000 heat units per minute per square foot of radiat 
ing surtace, 


High high 


evaporation is to be obtained; but temperature 1s but one ot 


firebox temperatures are necessary if firebox 


the two controlling faetors, the other being the area or extent 
of the radiating surfaces. The fuel bed is a radiating body, 
and the area of the radiating surface of the fuel bed is readily 
determined. Flames also radiate heat, but the amount of flame 
in a firebox is very variable and the amount of heat radiated 
therefrom is ditlicult to determine. 
filled 


faces will be equal to the exposed firebox heating surfaces. If 


It the firebox is completely 


with a mass of flame, the effective flame-radiating sur 
the firebox is not completely filled with flame, the flame-radiat- 


ing surtaces will be less. 

Assuming that the firebox was completely filled with flame 
rate of 80 lb. pe 
filled at 


5D was plotted, 


when burning the high-volatile coal at a 


square foot of grate per hour and was 50 per cent 


the low rates of combustion, Curve 3 in Fig. 
the tlame temperature being assumed to equal that of the fire- 
box. The eurve showing the total equivalent evaporation from 
the boiler was plotted from actual test data. The curve ot 
firebox evaporation was caleulated from the curve in Fig. 4, 


using the firebox temperatures shown in Fig. 3. The curve 
showing tube evaporation was obtained by subtracting the fire 
box evaporation from the total. 

At the lowest rate of evaporation the curve indicates that 
the firebox evaporated 40 per cent of the total, and at the 
highest rate, 37 per cent. “An equivalent evaporation of 26,000 
lb. per hour from 230 sq. ft. of heating surface means an 
evaporation of 105.6 lb. per hour per sq. ft. of heating surface. 
In order to get such an evaporation, each square foot of heat- 
102,400 heat units per 


hour, and the temperature on the fire side of the sheet would 


ing surface would have to transfer 


be about 536 deg. if the sheets Were clean. These figures will 
serve to show what can be expected when high firebox tem- 
peratures and large radiating surfaces are to be had; for fire- 
box evaporation depends principally upon these two factors, 
and only indirectly upon the extent of the firebox heating sur- 
faces. 

Increasing the firebox heating surfaces by the addition of 
a combustion chamber increases the firebox evaporation only 
to the extent that the combustion chamber is filled with flame 
or heat-radiating surfaces. If the combustion chamber is not 
filled with flame, there will be practically no increase in firebox 
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evaporation ; for the combustion-chamber heating surface is so 
arranged that it can take up but an inappreciable amount of 


heat from the gases by convection. 
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Fic. 7 EQvuiIvALENT EVAPORATION PER Hour FROM FIREBOX 
AND FROM Eacu 1-Fr. Section or Tuses WHEN 


BURNING 120 La. COAL PER SQ. FT. 01 
GRATE PER Hour 
Figures show equivalent evaporation per sq. ft. of heating surface per 
hour. Grate area, 70 sq. ft; firebox heating surface, 


232 sq. ft. ; tube-heating surface, 5280 sq. ft. = 240 
sq. ft. per 1-ft. section. 


The curves in Fig. 6 show the characteristic drops in tem- 
perature of the gases in passing through the flues when burn- 
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ing coal at varying rates per square foot of grate per hour, 
with the air supply shown in Fig. 3. 

Suppose the flues to have been divided into 22 equal sec- 
tions, each 1 ft. in length and containing 240 sq. ft. of heating 
surface. With a constant weight of gases passing through, the 
drop in temperature through each 1-ft. section becomes a 
measure of the evaporation in that section; and the figures 
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per square foot of flue heating surface would be 8.14 lb. per 
hour, this evaporation ranging from 23.4 lb. in the section 
next to the firebox down to 2.58 lb. per sq. ft. in the section 
adjacent to the front flue sheet. It will be noted that the first 
four sections from the front end have a total equivalent evap- 
oration of only 2840 lb. per hour, or about half that produced 
by the one section adjacent to the back flue sheet. 




















Fig. 8 


ORDINARY FIREBOX WITHOUT BAFFLE OR OTHER GAS-MIXING DEVICE 























Fic. 9 Orprinary Type OF Friresox EQUIPPED WITH AN ARCH 


showing the total equivalent evaporation from each section and 
the equivalent evaporation per square foot of heating surface 
were caleulated from the temperature drops and the weight of 
the gases, assuming the specifie heat to be constant throughout. 
This assumption introduces a small error into the caleulations, 
but it is not sufficient to affect the results greatly. 

With an equivalent evaporation per square foot of firebox 
heating surface of 105.6 lb. per hour, the average evaporation 


A reduction of the flue lengths to, say, 18 ft. by the applica- 
tion of a 4-ft. combustion chamber would reduce the flue heat- 
ing surface 960 sq. ft., increase the firebox surface by 76 sq. 
ft., and add 108 eu. ft. to the firebox volume. What effect 
would such a change have upon the boiler evaporation and 
efficiency ? 

As shown in Fig. 2, more than 25 per cent of the heat eon- 
tained in the coal is lost through imperfect combustion. If 
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the additional firebox volume obtained by the use of the com- 
bustion chamber effected a saving of one-fourth of this heat 
loss, the resulting combustion would cause an increase in fire 
box evaporation of approximately 8025 lb. to offset the 2840 
lb. lost by shortening the flues, 
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Boiler tests show even larger increases in eflicieney brought 
about by the introduction of the combustion chamber; and a 
study of the questions of furnace losses and heat generation 
by the burning gases will make it clear why the application 
locomotive does 


of a combustion chamber to a 


increase fire 

















Fic. 10 Firesnox 








EQUIPPED WITH THE GAINES LOCOMOTIVE 





FURNACI 











Fic. 11) Srraigut-WaLti Type or Gaines COMBUSTION 


CHAMBER AS 


APPLIED TO AN OIL-BURNING LOCOMOTIVE OF THI 


2-10-2 Type 


This inereased firebox would be obtained by 
the generation of heat that would otherwise have been lost. 
and there would be little or no reduction in the temperature 


of gases entering the flues. 


evaporation 


The front-end temperature would 
be increased, but there would be a net inerease of 71% per cent 
in boiler efficiency, due to the combustion chamber. 


box evaporation and decreases the heat losses caused by the 
escape of unburned volatile combustibles and fine particles 
ot coal. 

While comparatively few reliable tests have been made for 
the purpose of determining the effect of a combustion-chamber 
installation upon boiler efficiency, the three shown in Table 2 








give a clear indication of the value of firebox volume and 


combustion-chamber space. 


TABLE 2 











Relative Boiler Efficiency, Per Cent 
Locomotive | Cylinder Fuel 
Pv pe Size Used 7 am 
With Gaines Combustion Chamber | Without 
2-8-0 21x32in. | Coal 100 62 
4-6-2 23x28 in Coal 100 78 
2-10-2 28x32 in, Oil 100 SO 


The variation in boiler efficiencies in the table is due partly 
to the character of the fuel and partly to the difference in 
lengths of combustion chambers and peculiarities of firebox 
design, 

The relative efliciency of the firebox heating surfaces as 
compared with the flue heating surfaces is shown by the curve 
in Fig. 7. The base of the rectangle represents the heating 
surface, 240 sq. ft. for each section of the flues and 232 sq. ft. 
for the firebox. The height of the rectangle indicates equiva- 
lent evaporation per square foot of heating surface per hour 
from each of the flue sections, while the area of each rectangle 
represents the total evaporation per hour. 

The principal funetion of the firebox is to burn coal and 
liberate the heat; but the amount of water evaporated by the 
firebox heating surfaces, as shown by the chart, is quite con- 
siderable, and full advantage should be taken of the oppor- 
heat. 


tunities offered for producing and absorbing radiant 


Whether considered as a furnace or as a part of the boiler 
evaporating surface, the firebox is the chief factor in sueccess- 
ful boiler performance, on which depends successful locomo- 
tive operation. 

The value of baffling and gas-mixing devices, firebox volume 
and combustion-chamber space is becoming more generally 
recognized, although the engines with long wheelbases and 
boilers now in vogue present opportunities for combustion- 
chamber installations of which full advantage is not being 
The advance that 
has been made along these lines during the past few years is 


taken by many of the American railroads. 


shown by the following illustrations. 

Fig. 8 shows the ordinary firebox without a baffle or gas- 
mixing device of any description. The picture shows clearly 
the disadvantages of such a firebox and the possibilities of 
large heat losses due to the escape of unburned hydrocarbon 
gases distilled off from the bank of green coal under the door, 
and to the heat loss and flue trouble occasioned by the inrush 
of cold air through a possible hole in the fire. 

Fig. 9 shows the same type of firebox equipped with an 
arch, and illustrates the advantages of the baffling and mixing 
obtained by the arch, as well as the protection afforded the 
flues. 

Fig. 10 shows a firebox equipped with the Gaines locomo- 
tive furnace, in which the flue sheet is carried forward to a 
point directly over the rear driver, the mudrings being upset 
at the sides to provide sufficient clearance. 

Fig. 11 shows a straight-wall type of Gaines combustion 
chamber, as applied to an oil-burning locomotive of the 2-10-2 
type. This is the first installation of its kind that has been 
made on road engines. 

These latter illustrations show the furnace layouts of loco- 
motives that are in actual operation; and the results obtained 
in fuel economy, boiler capacity and low cost of maintenance 
give additional weight to the arguments advanced regarding 
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the effect of heat radiation from fuel bed, flameways and brick- 
work, and the necessity of large firebox volume and long flame- 
way. 


Rhotanium—A Platinum Substitute 

Rhotanium, a palladium-gold alloy in which the gold con- 
tent varies from 60 to 90 per cent, is said to form a satis 
factory substitute for platinum. It is malleable and ductile 
and can be welded without the use of a flux or other reagent. 
Its specific gravity ranges from about 16 to 18.5, according to 
composition, and its losses by volatilization at temperatures 
1300 deg. 


platinum. 


below cent. are less than those of commercial 


It can be used, within its temperature limitations, 
in electric heating units, and is satisfactory for contact ter 


minals in many forms of automatie electric devices. Its 


behavior when tested on certain magnetos was Satisfactory, 


but experiments performed on a high-grade aeroplane-engine 
magneto gave negative results. It is not suitable for use with 
but 
for all other chemical purposes it is entirely satisfactory if 


hot concentrated nitric acid nor for electrolytic anodes, 


the proper composition is chosen and if properly manutfae 


tured. Certain of the alloys have given good service in 


dentistry when used for pins and baked into porcelain teeth 
and as thin foil and heavy sheet for other types of construe 
tion. Rhotanium is said to be superior to pure platinum for 
use in jewelry; it is harder, stronger, and takes a better finish 
It does not tarnish, is non-corrodible, has practically the color 
of platinum, and can be worked as readily. Jewelry made 
with it passes the common jewelers’ and platinum buyers’ tests. 
(U. S. 23, 


Commerce Reports, abstracted in 
no. 12, August 1917, p. 1096) 


Vac hine ‘oe. ol. 


Patent Merger in Aircraft 


According to statements in the press, the manufacturers o! 


aircraft have formed an organization under the name of 
Manufacturers’ Aircraft Association. The most important 
feature of this association is an agreement entered inte by 


the manufacturers composing it, with a view to cross-licensing 
the various patents held by the members. 

According to a statement given out by the chairman of the 
publicity committee of the that 
each member should pay a royalty of $200 on each machine 
built by him. 


association, it is proposed 
Of this sum $135 will be paid to the Wright 
interests and $40 to the Curtiss interests until the Wrielit 
interests have accumulated $2,000,000. Thereafter $175 will 
xo to the Curtiss interests until they have aceumulated a 
similar sum. The residue of $25 on each machine is to go to 
the general fund of the association. 

By the terms of the ecross-licensing agreement any respon 
sible manufacturer of aircraft, or one who intends to Yeeome 
a bona-fide producer of same, or any manufacturer to whom 
the United States Government contract for the 
construction of ten or more aeroplanes, or any person, firm, 


has given a 


or corporation owning or controlling United States patents 
relating to aeroplanes, may become a party to the agreement 
and can qualify as a member. 

Under the terms of this agreement all patent litigation 
relating to aeroplanes between members of the association 
the text of the announcement 
and statements made by the officers, it appears that the agree 
ment covers the aeroplane proper, but not the engine. 

The office of the association is at 501 Fifth Ave., New York 
City. Frank H. Russell, of the Burgess Company, is presi- 
dent of the association, and Benjamin S, Foss, of the Sturte- 


vant Aeroplane Company, is secretary. 


ceases automatically. From 














THE POPPET-VALVE STEAM ENGINE 


With Special Reference to the Present Status of the Poppet-Valve Uniflow, Semi-Uniflow and 
Return-Flow Steam Engine in the United States 


By SIEGFRIED ROSENZWEIG, NEW YORK, N. Y. 


Member of the Society 


| T was in the sixties of the last century that the first poppet- 
valve engine appeared on the market. It was designed by a 


young Englishman, Charles Brown, chief engineer of the 


famous firm of Sulzer Bros., of Winterthur, Switzerland. 
This first Sulzer engine became, and still is, the standard 
design of modern poppet-valve engines. The engine has the 
side shaft driven from the main shaft by a pair of bevel 
vears; the two admission valves are mounted on the top, and 
the two exhaust valves placed at the bottom of the cylinder; 
and mounted on the side shaft are the four eccentrics, straps 
The 


whole arrangement is excellent and possesses many fine points, 


and rods for the operation of the valve mechanism. 

the consequence of thoughtful and careful design and work 

manship. 
While the 


country, and also in England and Franee, engineers in Get 


faith to the 


Corliss engine was finding great favor in thus 


many, Austria and Switzerland pinned then 
poppet-valve engine, being convinced that, with the advent ot 


higher steam pressures and higher steam temperatures 1 


I 
general, the poppet valve was more suitable for steam distribu 


tion than any other kind of valve. Present-day practice 


demonstrates that these engineers displayed sound judgment. 

It is hardly necessary to enter into the subject of high 
steam pressures and superheat, but a few figures might be 
of interest. By increasing the steam pressure, the capacity 


of the engine is correspondingly increased while the addi 
instance, steam 
3.t.u. per Ib.; at 200 lb. 9 B.t.u. 


more, and at 500 lb. 19 B.t.u. more, showing that the additional 


tional heat expenditure is very small. For 


at 100 lb. gage contains 1191 


heat required for raising the steam pressure is insignificant. 

In this respect the following statement may be quoted from 
a paper read by Robert Cramer on Higher Steam Pressures 
“It is apparent that high steam pressures will permit neither 
slide nor Corliss valves. The advent of higher pressure will 
cause the poppet valve to come into its own in America, where 
it is now seldom used, in spite of the great success it has had in 
Europe for many years, lately the flexible-seat type espe- 
cially.” 

The advantages of the poppet valve are: 


1 No rubbing surfaces, hence no lubrication, and its adapta- 
lity for high temperatures 

2 Small weight and practical balance, hence its adaptability 
for higa speed and high steam pressure 

} No possible wear, consequently the engine economy main 
tained for an indefinite period. 


The comparison shown in Fig. 1 is taken from actual de- 
signs. The two valves have the same free area, 65 sq. in., 
while the weight of the four poppet valves is 72 lb. as against 


824 lb. for the four Corliss valves. 


_ Presented at a meeting of the New_York Section of THe AMERICAN 
SOCIETY OF M&eCHANICAL ENGINEERS., May 8, 1917 
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In order to combine the advantages and disadvantages of 
simple and compound engines, the idea of passing the stean 
through the cylinder in a unidirectional flow, known for more 
than thirty years, was revived and successfully carried out in 
practice. Professor Stumpf, of Berlin, Germany, deserves the 
credit of having designed the first modern and practical uniflow 
engine, 

In these engines the steam enters through admission valves 
at one end of the cylinder, follows the piston during the ex- 
pansion period, and escapes through exhaust ports arranged 
in the center of the cylinder and controlled by the piston. 

The steam has a tendency to travel always in the same direc- 
tion in a unidirectional flow engine, as the rarefication of the 
steam in the eylinder will take place in a direction toward the 
central exhaust, cooling the cylinder walls next to the exhaust 
belt more than those at the other end, and causing a gradual 
decrease of the temperature of the cylinder walls from the hot 
cvlinder cover to the cool exhaust port, corresponding approxi 
mately with the temperature of the expanding steam. The 
considerable losses caused by the cooling action of the cylinder 
walls during the admission period, and by reevaporation ot 
steam during the exhaust period in ordinary steam engines, 
are thus almost entirely avoided. 

It seems perfectly feasible that a stratification of the steam, 
with the wettest particles next to the piston, takes place during 
the expansion period, but it is doubtful whether, as claimed by 
Protessor Stumpf, it can be maintained during exhaust in view 
of the rather violent action of the steam in the eylinder when 
the terminal pressure is suddenly reduced to the back pressure. 

While it is true that the cylinder cover remains compara- 
tively unaffected by the flow of steam, it has to be admitted 
that the piston surface-is exposed to the action of the steam. 
However, on account of the circumferentially arranged exhaust 
ports, the pressure energy 1s converted into velocity energy 
within the exhaust ports to a great extent, without cooling the 
surface of the piston considerably. 

When the exhaust port opens, all the moisture accumulated 
during the expansion period is completely removed and the 
possibility of water hammer eliminated. 

Further advantages of the uniflow eylinder are due to the 
fact that the clearance surfaces and volume are considerably 
reduced as exhaust valves of the usual type are eliminated. 
The exhaust belt provides an exhaust area considerably in 
excess of that found in ordinary engines, thus making impos- 
sible the pressure difference so often encountered between 
cylinder and exhaust pipe. 

Steam leakage through the exhaust port is rendered prac- 
tically impossible, as the long piston separates it from the 
admission valves when the steam pressure is high 
steam reduces 


that the unidirectional flow of 


considerably one of the greatest 


It is evident 
losses encountered in the 
ordinary or return-flow engine, namely, the cooling of clear- 
ance surfaces, and hence initial condensation. The transforma- 


tion of energy into power can be effected very economically in 
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one cylinder without the necessity of employing compound and 
triple-expansion engines as heretofore. 


The advantages of the uniflow engines are: 


Ll Steam enters at one evlinder end and exhausts at the other 


end, leaving the hot end hot and the cold end cold, and 
avoiding clearance losses 

2 The exhaust valves with their large clearance surfaces and 
volumes are eliminated 

3 Large central exhaust 


about three times the area of those in standard engines 
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COMPARISON OF CORLISS AND Poppet VALVES 


Free area of Corliss valve 65 sq. in 


Weight of four valves S24 Ib 
ree area of Poppet valve 65 sq. in. 
Weight of four valves 72 Ib 


$ Leakage past exhaust valves and piston is eliminated 
5 Flat steam-consumption curves are obtained for all loads 
above and below normal. 

Comparative steam consumptions of Corliss, poppet-valve 
and uniflow poppet-valve engines are given in Fig. 2. Note- 
worthy is the good economy of poppet-valve engines, espe- 
cially of the uniflow type, at the smaller loads. 

An interesting comparison is afforded by the guaranteed 
steam consumptions of small turbines and uniflow engines for 
the new three-million-dollar pumping station of the city of 
Cleveland, Ohio, showing distinetly the great superiority of 
uniflow engines over turbines, running condensing and non- 
condensing. 

LOO0-kw. 
The steam conditions 


The equipment consisted of am engine driving a 
generator at 80 per cent power factor. 
specified were: 200 lb. gage, 100 deg. fahr. superheat, 2 lb. 
back 
vacuum of 26 in. for the engine, 28 in. for the turbine, when 


gage pressure, when running non-condensing, and a 
operating condensing. 

L. A. Quayle, Mechanical Engineer of the Cleveland Water 
Department, describing the performance of these engines in 
Power, June 6, 1916, says: 


The prices and economy guarantees received on bids from two 
engine and three turbine builders, as well as informal bids received 
from two other companies, one a turbine and the other one an 
engine builder, have been used in making the comparison given 
here The prices and guarantee curves represent only the average 
of three makes of engines and four makes of turbines, including 
three different makes of generators, all of the bidders being well 
known. 

It is felt that the economy guarantees are conservative, as there 
was a penalty of $7 per pound of steam per kw-hr, for failure to 
meet the guaranteed economy, and no bonus was offered for exceed- 
ing the guarantees. 


STATIONARY ENGINES 


Careful experiments carried out by the best authorities 
during the last few years, on compound and single-cylinder 
engines of the return-flow and uniflow type, have clearly indi- 


ports are provided which are of 
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ROSENZWEIG 
cated to the designers of steam engines the principles to be 
observed in order to obtain highest economies with the simplest 
mechanical means. 

It is essential that, for the sake of economy, clearance in 
volume and surtace be redueed to the lowest possible mn, 
In order to obtain the desired results, designers have not hesi 
tated to adopt complicated evlinder and valve-cage designs. 
Simplieity and accessibility of cylinder and valve-gear parts 
were sacrificed to 


economy. A deseription oft the different 


types of engines will show how an excellent evlinder design 
can be obtained while employing 


The 


lnportance, 


simple and mechanical means 


question of valve gear to be used is also of great 


Complicated mechanisms and trip rears are 


desirable, as with them quiet and reliable operation without 


undue wear is impossible at high speeds. The modern type of 


steam engine with its) steadily increasing rotative speed 


demands a valve gear of absolutely positive and noiseless 


operation, 

Trip gears are particularly undesirable with poppet-valve 
engines, as the valve is brought to a sudden stop by eoming 
in contact 


with the valve seats: should theretore 


not be used on engines operating above 100 revolutions 


such a gear 


In order to overcome the disadvantages of the trip valve 
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gears, designs were adopted by means of which the valve was 
guided back to its seat without being released, avoiding the 
sudden impact between the metallic surfaces. These so-called 
positive valve gears were mostly of rather complicated nature 
and hence were not applicable to high rotative speeds. 

The designs of Lentz which were introduced in 1900 and 
which in this country are manufactured by the Erie City Iron 
Works, of Erie, Pa., made possible the modern development 
of the poppet-valve engine. Cam motions such as employed 
first by Lentz were considered unsafe, as it was feared that 
the line contact which exists between roller and cam would 
produce excessive pressures and cause wear on the cam. 
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valve 


ie practically universal adaptation of the cam motion for 
that the 


parts are properly designed, made of 


rears shows no Wear occurs when valve-geat 


working steel and case 


hardened 


Kig. 3 shows the valve gear as used on engines made from 
the author's designs and as built by the York Mfg. Co., of 
York, Pa 

In practically 90 per cent of the valve gears for poppet 
valve engines, the closing of the valve is partly effected by 
mieais i spring, Which is of such strength as to produce not 
ouly the retardation forees during the opening but also the 


installed at the plant of the Ford Motor Co., of Detroit, are 


equipped with poppet valves and the regular Hamilton Corliss 


As previously mentioned, trip gears are not recommendable 


lot poppet valve speeds exceeding 


LOO r.p.m. 


engines operating at 


As the designs ot the author for poppet-valve engines ol the 


return-flow and uniflow poppet-valve type are to a certain 


extent departures from any other engine of similar type, and 
as most other designs have been repeatedly described in publi 


eallons, a more comple te «ke seription of this engine may not be 

















acee le i borees Hecessary during the closing period to keep out ol place. 

rolls vod enn contact. The valve gear of the standard poppet valve engine is 
\ te designers have adopted a double-cam coustruction, operated by a lay shaft running alongside the engine and 

‘ opening and one tor closing the valve, and the driven trom the main shatt through a drag erank and shat 

sh! > can thus be omitted. As not oul the opening but also by means of a pair of spiral cears. See Fig. 3. The drag 
e Clos . vavs positively effected by the external valve crank is self-adjustable and prevents unavoidable motion and 

Fic. 3. Poppet-VAaLveE STEAM ENGINE BUILT sy YorK MANUFACTURING Co. 
vear, a short and stiff spring has to be interposed between jars of the main shaft being transferred to the gears, which 


valve spindle and valve proper to avoid breakage in case 
the Such 
gear is used by the Nordberg Mfg. Co., Milwaukee, Wis., from 
the designs of Prof. Doerffel. 


All the valve gears mentioned are operated by eccentrics 


foreign matter accumulates on valve seats. valve 


mounted on a lay shaft. It is obvious that the eecentries may 
be arranged on the main shaft instead and the valves operated 
by oscillating levers of the type shown, or by reciprocating 
camshafts. This arrangement, however, is not as recommend- 
able as the lay-shaft drive except on small engines, as the 
valve gear is affected by the expansion of the eylinder making 
resetting under operation conditions necessary. The long 
eccentric rods and their influence on the regulation are features 
to be avoided if possible, especially when high speeds are 
employed. 

In several cases the regular Corliss valve gear has been used 
to operate the poppet valves as adopted in the designs of the 
Frick Co., Waynesboro, Pa., and in those of the Vilter Mfg. 
Co., of Milwaukee, Wis. 

The high-pressure cylinders of the 6000-hp. engines built by 


The Hooven, Owens, Rentsehler Co., of Hamilton, Ohio, and 


for this reason run perfectly noiseless, and are not subjected 
to any undue wear. 

The lay shaft is placed in line with the exhaust valves, the 
bonnets of the exhaust-valve gear being provided with bear- 
ings to support the shaft. 
cams acting on anti-friction rollers, effecting a rapid opening 


The exhaust valves are operated by 
and closing. The cams are clamped on the shaft and can be 
shifted into any position to give the desired release and com- 
pression. 

The arrangement of lay shaft simplifies greatly the exhaust- 
valve gear, as eccentrics, straps, rods and levers are done away 
with, 

The steam valves, as shown in Fig. 4, are operated by means 
of oscillating levers provided with rollers and curved cam 
pieces attached to the valve spindles, insuring, even at the 
smallest cut-offs, ample and quick valve openings as well as 
noiseless operation. 

The oscillating levers for both valves are mounted on a 
single shaft which receives its motion from an eccentric rod 
and eccentric mounted on the lay shaft. It is noteworthy that 
this arrangement of the valve gear necessitates the use of but 
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a single eccentric instead of the four eccentrics usually pro- 
vided in the standard type of poppet-valve engines. 

The valves are placed in a horizontal position, well sup- 
The 


valve guide, neglecting spindle guide, amounts to about 42 lb. 


ported by long spindles and guides. pressure on the 


per square inch, The spindles are lubricated by means otf 
forced lubrication, which passes the oil along the valve spindle 
through spiral grooves, on to the guide and then into the 


steam space, thus obtaining a triple effect besides preventing 
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STEAM VALVES AND VALVE MECHANISM 


an escape of steam. The valve spindles are carefully ground 
into long bushings and provided with labyrinth packings con 
sisting of small cireular grooves. 

The effective lubrication and the ample support of the valve 
spindles prevent any bending stresses and preclude the possi- 
bility of wear. The horizontal position of the valves and seats 
is of distinct advantage, as the accumulation of sediment and 
burnt oil is impossible, the seats being properly cleaned during 
every steam-admission period. 

Of particular interest is the design of the valve cages, which 
contain not only the valve seats and spindle guides but also the 
complete structure of the ports. This is a distinct improve- 
ment over the usual rib design with its large clearance surface 
and volume and its unequal expansion. This cage design 
insures a perfect casting, with a reduction in clearance space 
not obtained in any other design. 

The whole valve assembly is easily accessible by simply 
removing the back covers without interfering with the valve 
rear. 

The valve-gear parts work in a removable cover, preventing 
the ingress of dirt, and operate in an oil bath through which 
the oil may be circulated continuously and used over and over 
again. Absence of wear and reliability of operation of the 
valve gear are insured by this arrangement, which is shown in 
Fig. 5. 


A very important part of an engine is the cylinder, and a 
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careful and correct design will prevent great trouble. Karly 


designs, even as late as fifteen years ago, had eylinders in 


Which steam and exhaust chests and cross-overs were cast 


integral with the eylinder, resulting in a very rngid construe- 


tion which was not adaptable to Ingh temperatures. As 


pressures and temperatures continuously increased, it became 
necessary to separate the two eylinder ends and connect them 
by means of flexible manifolds. This arrangement allowed a 
freer and better expansion of the cylinder. 

Hlowever, it was found advisable also to remove the steam 
and exhaust chests from that part of the eylinder which was 
swept by the piston, as under working conditions at Ingh 
temperatures these stays and ribs caused the cylinder to warp. 

In order to meet these conditions, the so-called three-piece 
evlinder, wherein the valves are placed in a cylinder head 
and the evlinder proper becomes a barrel with two flanges, 
came into favor. This design is excellent, mechanically and 
economically, because it is not subjeeted to any undue stresses 


even under high temperatures and pressures, and the steam 


ports become straight and short, offerimg small resistance to 
the steam flow. 


However, the evlinder heads constitute difficult, complicated 


and expensive castings; the erection is awkward and the pistor 


is not very accessible, as steam and exhaust ‘connections have 


to be broken and valve gears disconnected before the heavy 


evlinder head can be moved back, usually on slides provided 


on the extended bedplate. 
which it Is 


The author has adapted a one-piece evlinde: 


lev ed 


most of the advantages and 


possesses none ol 
disadvantages of the three-piece cylinder. 
The 


shaft. is shown in 


author’s governor arrangement, mounted on a_ side 


and TOW 


Figs. 5 and 6, for return-flow 














Fig. 5 Vatve Gear, GOVERNOR AND HAND SPEED 


ADJUSTMENT 
engines respectively. A hand speed adjustment is provided, 
by means of which it is possible to change the speed while the 
engine is in operation. 

The arrangement of the uniflow engines is generally the 
same as that of the return-flow engines. The steam valves are 
operated and regulated in a similar manner as described in 
previous paragraphs. 
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A central exhaust port controlled by the piston is provided 
for the eseape of the steam. As this port is of unusually large 
size—about three times as large as the valves and ports pro- 
vided in return-flow engines—the release and exhaust of steam 
takes place very rapidly, and the pressure maintained within 
the cylinder will be as low as that in the exhaust pipe or con- 
denser. This is a strong point in favor of uniflow engines, as 
high vacua ean be utilized to fullest advantage. 

As in the standard type of uniflow engine compression takes 
place during approximately 90 per cent of the stroke, pro- 
vision has to be made to overcome excessive Compression in 
case the engine is operated at such back pressures as to cause 
the final compression pressure to exceed the steam pressure. 

The simplest method of decreasing the compression pressure, 


as used by most designers, is to increase the clearance volume. 


V ALV! 


An additional clearance chamber is provided, separated trom 
This 
hand or automatically, and the 
with the 


whenever required by the operating conditions, 


the cylinder usually by means of a single-seated valve. 
valve is operated either by 
additional clearance chamber connected evlinder 
Such designs 
have been adopted by the Ames Iron Works, Oswego, N. Bus 
the Mesta Machine Co., Pittsburgh, Pa., and by most other 
builders of uniflow engines, being the simplest and easiest way 
of overcoming the excessive compression. 

From an economical point of view, however, this added large 
clearance surface in particular is very detrimental, and such an 
arrangement is only permissible when in use temporarily. In 
case the engine has to operate continuously non-condensing, as, 
tor instance, a locomotive, a concave piston is used which pro- 
vides the necessary clearance volume, about 16 to 20 per cent 
oft the eylinder volume, with only a slight increase in clearance 
surface. The added volume is wasteful, and especially so as 
the cut-offs increase. 

In order to reduce the duration of compression, the original 
uilder of uniflow engines, the Englishman Todd, conceived 
the idea as far back as the eighties of the last century to pro- 

ide mechanically operated auxiliary exhaust valves, held open 
during a fixed period. 
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After the main exhaust port is closed by the piston, steam 
is allowed to pass through the auxiliary exhaust valves into 
the exhaust pipe. The steam travels at a low velocity and 1s 
free of moisture, being relieved of pressure and water when 
the main exhaust port opens, and hence will have practically 
no cooling effect on the cylinder cover and walls. 

The engine built by 


the Skinner Engine Co., of Erie, Pa.. 


uses auxiliary exhaust valves, placed about 50 per cent of the 
stroke trom the cylinder head, compression commencing as the 
piston covers up the auxiliary ports. 

Several designs of a semi-uniflow type, one of them patented 
by the author, place the main exhaust valve in the center of 
the engine. An advantage of this type is that compression 1s 


reduced to about 50 per cent, while the clearance of the ex 





haust valve comes only into action when the steam pressur¢ 
| rt 
f 
7) 
| 
" a 
Hanp SPEED ADJUSTMEN’ 
is low, and henee its detrimental effect i Considerably re 


dueed. 
While a high 


uniflow engines, as amply demonstrated in many tests, it has 


compression is advisable and economical 1 
also been shown that for practically all working conditions 90 
per cent compression is excessive, 

Stumpf, in his book entitled The Una-flow Steam Engine, 
says: “ The constant compression, always held to be a de 
sideratum in large engines, is fundamentally false. It further 
follows that the distribution obtained by link motion and sinft 
ing eccentric gear is fundamentally correct, as it gives large 
compressions with early cut-offs and small compressions with 
late cut-offs.” 

To what extent the 90 per cent compression 1 uniflow en 


gines exceeds the most economical compression can be see! 
from diagrams replotted from the aforesaid book of Professo1 
Stumpf. For example, for an engine working with 170 lb. 
gage pressure, 197 deg. superheat, 27 in. vacuum, and a eylin- 
der clearance of 2 per cent, the most favorable compressions 
for different cut-offs as taken from such a diagram, adiabatic 
compression being assumed, are as follows: 

CORE, GP BONE: i605 cc vei eiwers er 15 20 25 


Compression, per cent.............e. 70 D3 50 15 








For other conditions of exhaust, i.e., less than 27 in. vacuum, 
a compression of still shorter duration should be maintained 
for the different cut-offs. 

With 


yy Me 
( hy ‘ 


igine and provided it with auxiliary exhaust valves and gear 


These 


points in view, the author designed a unitlow 
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VALVE, AUXILIARY 
VALVE GEAR 


ExHAUsT VALVE, AND 


controlling compression for any and all operating conditions. 


The auxiliary exhaust valves are of small diameter, single 
seated yet balanced, as they open under no difference in pres- 


sure on either side of the valve. The added clearance space 


due to these valves is negligible. 

These auxiliary valves are operated by a continuously rotat- 
ing camshaft (Fig. 7), an arrangement which has been adopted 
by the York Mfg. Co. The cams can be shifted on the shaft 


while the engine is in operation. A suitable disposition for 





Fic. 8 


release and compression can be obtained, for 


opening the auxiliary valves, say 7 


instance, by 
dead 
equal to 70 


per cent before 
center, closing them 30 per cent after dead center 
cent and 





per compression recommendable 


work; while for non-condensing operation the cams can be 


for condensing 


shifted into the other extreme position, when the auxiliary 
valve opens about 7 per cent after dead center (the main 
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exhaust port is still open) and closes about 15 per cent before 
the other dead center is reached. A compression ranging be 
tween 70 per cent and 15 per cent of the stroke is suitable for 
practically any working condition. 

The camshaft is rotatably shifted by means of a handwheel, 
pin and spiral groove (Figs. 8 and 9), 


dial 


colipression 


and clamped in the 


desired position. A 


indicates to the engineer for what 


degree ot 


that 
this device may be operated automatically by using instead of 


the cams are set. It is obvious 


the handwheel a piston subjected to the difference of exhaust 


and atmospherie pressure. 
On engines operating continuously condensing the auxiliary 


exhaust valves may be dispensed with and be 


the 


replaced by 


valves which additional 


connect with clearance space 
case the vacuum fails, an arrangement adapted for the stand 
ard uniflow engine. 

A uniflow engine without auxiliary exhaust valves and with 


out side shaft has been developed by the author for driving 


the small high-speed ammonia compressors built by the Yor! 
Mte. Co., Fig. 10. Identically the same evlinder desig Is 
used as tor the larger-size machines, but governor and ecce) 


tric are placed on the main shaft and the valves operated by 
means of a reelprocating camshatt. 
One of the difficulties in poppet-valve engine construction is 


to design and manufacture the valve and seat In such a way 
that they expand equally and maintain steam-tightness under 
any other temperature than that at which they were ground 
tovether. 


Good results have been obtained by making valve seats 


valve proper of similar shape, likeness and material. 
ever, such an arrangement is not always possible, and valves 
adjusting themselves to any expansion of the seats are 
preterable. 

In the design of the Ames Iron Works the upper seat is of 
thin, flexible steel, and by making the valve somewhat unbal 
anced this seat is pressed down by the steam pressure until the 
metallic surfaces meet. The original Stumpf design uses a 
valve made entirely of steel. 

The author’s design of a self-adjustable valve is shown in 


Fig. 11. 


is balanced to the same degree as any other standard poppet 


Due to the peculiar construction of this valve, whieh 


valve, the upper half will lift under an excess of pressure 
within the cylinder or in case of a slug of water, and thus con- 
stitutes 


a relief valve of extraordinary large area. As this 
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ExuHaust VALVES 


feature is combined with the admission valve, its safe opera 
tion as a relief. valve is absolutely insured and the difficulties 
usually encountered with relief valves avoided. The part of 
the valve effecting relief lifts only against steam pressure and 
a spring of light tension and is in no way affected by the 
tension of the main spring. 


Another feature of this valve lies in the fact that it lifts 
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practically against no steam pressure, as pressures are equal In cross com) ound engines of this type the two tig 
ized above and below the seats as soon as the lower valve part pressure admission valves are operated by one eam and one 
is litted eccentric, the travel of which is regulated by the governor; 

As this valve will adjust itself to anv expansion of the valve vhile the two high-pressure exhaust and four low-pressure 
seats, it can be ground in when the evlinder is cold and remains valves are operated by a single camshatt on which the thre 
steami-tig inde any temperature, eams are mountes 

Fie. 12 shows ecards taken from a uniflow engine with \ somewhat simplified arrangement is obtainable by 
variable compression as made by the York Mtg. Co the high-pressure exhaust valves also as admission valves to 

the low-pressure evlinder 
The cranks are set o 180 dee. and the indicator eards a 
LHE LOCOMORBILI eridaih ail etx analen Welk 6 cenbies, 6 aaa * Meal 

(‘o derable tavor has been given the last tew years to engine 
1 ve nda and compact power-plant arrangement—the so Two ver nteresting tests «armed out on such a tv 
calles ‘loeomobile.” which is a combination of an engine engine are given herew They are oteworthy o To 

Fic. 9 Popret-VALveE Semi-UNtrLow STEAM ENGINE 
placed on top of a boiler with a superheater, condenser, air of the steam pressure and superheat carried and on account 
pump, feedwater heater and feed pump. In other words, a of the remarkable economies obtained. 
compact, high-class and self-contained power plant which is 2. pecsvure, th. per on. ie.. anaes 432 
extensively used in isolated plants and for farm purposes in — remp. of high pressure steam, deg. fale 1018 
Europe and South America, Indicated horsepower 99 

The success of the locomobile Is primarily due to the close <sheongye sae a cies =e bmp 
combination of boiler and engine whereby heat is transformed — Steam consumption per iLhp-hr. Ib 6.53 5.63 
into power on the shortest path possible. Designers of plants e®t consumption per Lhp-br., Botu 9720 8640 


for stationary engines have nearly always sacrificed these 
thermal advantages to arrangements which were dictated by an 
exaggerated sense of safety and conservatism. The success of 
the locomobile fully demonstrates that a much closer arrange- 
ment of boilers and engines has become an economic necessity. 
have been obtained with these 


Remarkable economies 


engines, Steam consumptions of 8 lb. and coal consumptions 
of 1 lb. per i.hp. per hour, in units of 100 to 200 hp., are noth- 
ing unusual in compound engines, and that with working con- 
ditions not exceeding 200 lb. pressure and 300 deg. fahr. super- 
heat. Though these engines are particularly attractive in the 
smaller sizes, say, up to 300 hp., considerably larger units have 
A Lentz loeomobile of 
1000 hp., built by Heinrich Lanz., of Mannheim, Germany, was 


exhibited at the World’s Fair in Brussels in 1910. 


been built by several German concerns. 


It is interesting to compare these results with those obtained 
from a poppet-valve engine of the steam car of the White 
Motor Co., Cleveland, O., which was so successful before the 
modern development of the gasoline car set in. 

Professor Carpenter, of Cornell, tested one of these engines 


lb. 


fahr., operating non-condensing, an 


and obtained with a steam pressure of 427 and a steam 


temperature of 767 deg. 
economy of 12.29 lb. per b.hp. per hr. These results can also 
be considered quite remarkable, especially in view of the fact 
that the bores of the high- and low-pressure cylinders were 
only 3 in. and 6 in., respectively, the stroke 4% in., and the 
speed 850 r.p.m. 

The uniflow cylinders have also been used considerably in 
connection with locomobiles. Economically, however, the loco 


mobile has shown no marked superiority over the return-flow 
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poppet-valve engine, as the heat losses peculiar to stationary 


engines are considerably reduced on aceount of 


ment of the locomobile. 





Simplicity of cylinder and valve-gear design, on the other 
ut 
bes <a i si 
~ 
B — 15> 
- g Gap 
i 
. - A 
Fig. 10 Poppet-VALve UNIFLOW STEAM 
hand, makes the uniflow locomobile a very attractive unit. 


Usually platforms and stairs are provided to give access to all 


parts. In some plants, especially where several units are 


installed, a floor is laid above the boilers, and in this way the 
boiler and engine rooms are separated. 
THE 


MARINE ENGINE 


In order to ascertain the applicability of superheated steam 


poppet- the 
Générale Transatlantique, of France, ordered in 


and valve engines to steamships, Compagnie 


1905 from the 


ee 
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navy yard of St. Nazaire, two cargo boats, the Rance, the two 
boilers of which were fitted with superheaters and the engines 
with poppet valves, and the Garonne, fitted with the ordinary 
type of marine engine without superheater. 

Tests made under identical conditions showed that, 


poppet-valve 


due to 


the superheater and 


increase of 
power of 18.1 per cent and a decrease in coal consumption of 
20.1 per cent were obtained. 


engines, an 


A great simplicity of valve-gear arrangement is possible 
with these poppet-valve engines, as is apparent from a study 
of the cross-sections of some typical triple-expansion engines. 


These show not only a grand housecleaning of moving parts, 
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the arrange- 


ENGINE 
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but 


the valve-gear parts. 


also very ingenious arrangements for the disposition of 


As a rule, separate steam engines are provided for reversing 


marine engines, but in this case the usual reversing engine is 





© Oo al 
i is EFG- ear is 
4 © 3 = t ® — 
a aecae 


= 


ie 


WirHour AvuxiLiary Exnaust VALVES 


dispensed with and replaced by 


gear, very little power being required. 


a hand-operated reversing 














DIAGRAM 4, 


Fic. 12 Carps TAKEN FrroM UNIFLOW ENGINE WITH VARIABLI 
COMPRESSION 

A torpedo-boat engine of striking construction of 6000 hp. 

was exhibited in Brussels in 1910. This engine is rather 

unique in its arrangement, being a compound engine having 
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three low-pressure and one high-pressure cylinders. All four 
evlinders and sixteen valves are of the same diameters, respec 
tively. The corresponding valve-gear parts are alike for the 
different cylinders and for that reason are all interchange 
able. 

Uniflow eylinders have also been applied to marine engi 
neering with considerable suecess in the last few years, on 
account of the simplicity of eylinder and valve-gear arrange 
ment, enhanced by the fact that all eylinders belonging to one 
engine are exact duplicates. 


The valves are mostly arranged in a horizontal position and 
] 


operated by a valve gear of similar design to that used for 
stationary engines of the uniflow type. 
rue LOCOMOTIVI 

The first concern to equip locomotives with poppet valves 


was the Hannoversche Masehinenbau A. G., of Hannover, Get 


many. Preliminary tests were made in 1905 on an old tank 
locomotive which happened to be at the shops of this concern 
indergoing r¢ pairs These tests were made after the old slide 
valve cylinders were replaced by cylinders fitted with poppet 
valves and Lentz gear. 


The highly 


poppet valves and superheat on locomotives, 


results were satisfactory to the advocates of 


as with a steam 
temperature of 520 to 540 deg. fahr. the poppet valve locomo- 
tive showed a saving in water to the extent of 30.6 per cent 
19.5 per cent 


and a saving in coal of as compared with the 


slide-valve locomotive working with saturated steam. 


on the 


On the smal! pilot locomotives ans newest express 


locomotives the poppet valves are arranged horizontally and 


worked by cams mounted on a horizontal shaft which is oseil 


CORRESPON DENCE rel 


lated from the eecentrie rod by means of a small crank arm, 


On the olde express locomotives the foun alves were placed 


in a vertieal position above the cylinder, in a row one behind 


the other, the two admission valves toward the middle and 


the two exhaust valves toward the ends of the eylinde - The 


cam rod has four symmetrically arranged lifting curves whiel 


engage when in contact with the rollers on the valve spindles 
The camshatt receives a reeiprocating motion from the link 
gear and raises the valves alternately The whole valve-gear 
box is removable from the cylinder, making Inspection an: 


replacing of parts a very simple matter. 


rood results and 


return-flow 


Unillow engines on locomotives have shown 


seem to give better results thal thie 


poppet Hive 


engines at ight and medium loads, while the superiority seet 


to rest with the latter tvpe at the heavy loads 
It is clittic ilt to sav how many poppet alve locomot es are 
) service now, but according to the thor’s information there 


were several hundred u Germany betore the wat 


Ope ratio 


broke out, and a large number be vland, lh ranee, Be iL 
Austria, Switzerland, Russia, and also in the Scandinavia 
countries. 

It is apparent Trom what has been said and shov 
foregoing pages that the modern de elopment of the poppet 
valve engine has revolutionized steam eng neering ine is 
made possible arrangements and working conditions and pr 


duced results which were, intil recently. considered hpevond 


reach, 


a. 
ilacturers would do well to eonsider the 


Designers and mat 


importance and recognize the truth of the principles presented, 
as the conservation of our natural resources vine ive Heer 
wasted to a lamentable extent for manv vears past—ha 
become a matter of great cultural and economik mportanes 


CORRESPONDENCE 


ONTRIBUTIONS to the Correspondence Departments of The Journal by members of The 


American Society of Mechanical Engineers are solicited by the Publication Committee. 


Con- 


tributions particularly welcomed are suggestions on Society Affairs, discussions of papers published 


in The Journal, or brief articles of current interest to mechanical engineers. 


Mobile Armament for Detense 
To THE E: 


In Mr. Coyle’s paper on Mobile Armament for Defense, 


NTOR: 


the importance of having some standards for calibers of guns 


was not mentioned. This feature is, of course, well under 


r this to a 


stood by military men and provision is made fi 
certain extent, but not enough stress is laid on the matter. 

The ealibers, bores, breech mechanisms and firing devices 
for different types of guns should be so standardized that am- 
munition could be used by either the army or navy and, if 
possible, by the allies. That is to say, all revolvers and pistols 
are to have the same caliber and the same cartridges and all 


All 1-ib., 3-in., 123-im.., 


etec., projectiles are to be of the same outside dimensions to 


rifles are to use the same cartridges. 


fit the corresponding-sized gun. This would simplify the 
problem of munition manufacture and be of vital importance 
in many eases where shortage of ammunition of a certain size 
might occur in action. 

I have doubt about the practicability of the gun mentioned 
which has the breech plug sliding against a hardened curved 
surface. I think that in firing the gun the pressure or blow 
which would be caused by the discharge would roughen or dent 


the curved surtace so much that the friction would vive trouble 


With 


rams, with the 


in elevating and depressing the piece, reference to the 


the diag 


s ipports on arms shown in 


at the ends, | 


IACKSCTeEWS 
think something on the lines of a tripod, well 
braced at the sides, designed on the trails for long-reeoil field 
This 


fire could 


guns and siege howitzers, would give better satisfaction. 
would take care of the horizontal fire; the high-angle 
be taken care of by some substantial supports nearly unde 
the trunnions of the gun. 

The question of independent drive for armored trucks and 
ears of this kind is a very important matter and I am anxious 
to see something developed and put into commercial] use along 
the line of explosive engines using alcohol instead of gasoline, 
as it will have to come to this sooner or later. 

ArTHUR F. Cary. 


Watertown, Mass. 


Problems in Waste Disposal 
To THE Eprror: 
The writer considers that a wise choice was made when the 
reduction process was decided upon tor the city ot Chicago 
for the disposal of garbage, although there might be much 
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room for argument over the use of the drying (Mertz and 
Simons) method of reduction. For cities of large and moderate 
size any one of the three principal reduction methods men- 
tioned may now be used to dispose of garbage in a sanitary 
manner and with freedom from nuisance. In general, redue- 
tion will be found to be much more economical and will show 
a decidedly higher percentage of successful installations in this 
country than will incineration. Incineration is the general 
method employed in Europe, but it has not attained suecess 
here because of different conditions encountered. 


results were on a par between 


If service, cost and sanitary 
reduction and incineration for a given city, 1 should favor 
reduction because the question of conservation of our resources 
is involved. Reduction saves for us valuable products, return- 
ing fats and oils to the industries and plant food in the form 
of tankage to help enrich our soils, whereas incineration de- 
strovs and wastes them. 

Concerning the author's statement that tankage and grease 
produced by the drying process are of better quality than by 
the cooking process as used at Cleveland, Columbus and else- 
where, it 1s interesting to compare prices received in 1917 for 
these products as follows: 


Drying Process 
Chicago 


Cooking Process 
Cleveland Columbus 
$8.01 $7.52 
1TO.00 11.00 


(;rease, per cwt 
Pankage, per ton 


$7.29 


7.00 


The grease contracts of Chicago and Cleveland were made 


WORK OF THE BOILER CODE COMMITTEE 
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at about the same period, while the Columbus contract was 
made when the market was considerably weaker. In the case 
of tankage the Chicago price is the market price quoted by 
the author for Chicago and not the actual contract price. For 
Cleveland and Columbus the prices of tankage fluctuate slight- 
lv, being dependent on the analysis of the produet, but will 
average about as given. 

The author refers to Dr. Morgan’s claim to a process for the 
production of alcohol from garbage. This process is particu 
larly applicable as an addition to the cooking process of redue 
tion and it has been the writer's privilege to have recently con 
ducted practical tests on the process, during which tests a large 
amount of the technic of the process was developed. It may 
be said that the process is entirely practical but that its suecess 
market 


financially at its present status is dependent upon 


prices of aleohol and certain chemicals and upon the quality 
of the garbage treated. 

Although different ideas may prevail concerning the methods 
and equipment used in the Chicago plant, much originality in 
which 
The plant should make 
an excellent record now, due to the fact that high prices tor 


arrangement and selection of apparatus has been shown, 


should be beneficial to the industry. 


produets prevail, and due also to the equipment being new and 
repairs and maintenance being at a minimum. 
T. D. Banks. 


Columbus, Ohno. 


WORK OF THE BOILER CODE COMMITTEE 


HE Boiler Code Committee meets monthly for the purpose 

of considering communications relative to the Boiler Code. 

Any one desiring information as to the application of the Code is 

requested to communicate with the Secretary of the Committee, 
Mr. C. W. Obert, 29 West 39th St., New York City. 


Below are given the interpretations of the Committee as 
approved by the Couneil on July 15, 1917, in Cases Nos. 162- 
166 inelusive. In this report, as previously, the names of in 
quirers have been omitted. 


Case No. 162 


Inquiry: Is it permissible under the A. 8S. M. E. Boiler Code, 
that safety valves bearing all the markings called for by the 
Code, may be sold as conforming to Code requirements, when 
their lifting devices fail to raise the valves from their seats as 
required by Par. 282? 


Reply: The Boiler Code requires that a safety valve be pro- 
vided with a substantial lifting device and shall have the spindle 
so attached that the valve dise can be lifted from its seat not 
less than one-tenth of the nominal diameter of the valve when 
there is no pressure on the boiler. The Code does not specify 
the character of the lifting device. 


Case No. 163 


Inquiry: Does Par. 317 of the A. S. M. E. Boiler Code and 
the interpretation in Case No. 110 apply in the case of a boiler 
plant where duplicate feed lines are used, one of which con- 
forms strictly with Par. 317, while in the other there are no 
stop valves between the check valves and the boilers? 


Reply: It is the opinion of the Boiler Code Committee that 
Par. 317 of the Code is intended to mean that a valve shall be 
placed between the boiler and a feed check wherever a feed 
line is used. 


Cask No, 164 


Inquiry: What is meant by the latter portion of Par. 207 of 
the Boiler Code which provides for greater spacing between 
rows of staybolts than indicated in Table 3? Is there not an 


inconsistency in the language that should be cleared up? 


Reply: Par. 207 is designed to cover constructions in water 
leg boilers where the portion of the sheet which comes between 
rows of staybolts is reinforced through the flanging-over of the 
edge of the handhole openings. It is evident that where the 
handhole openings are flanged to a depth of, say, twice the 
depth of the plate, that the transverse strength is increased over 
what it would be should there be no such flanging. In cases 
of this sort, the construction may be considered a beam fixed at 
each end, the beam to have a factor of safety of at least five. 


Case No. 165 


Inquiry: In view of Par, 274 of the Boiler Code, whict 
states that only water heating surface, and not superheating 
surface, is to be considered in determining the minitaum sizes 
ot safety valves, an opinion is requested as to what portion 
of the tube surface of vertical tubular boilers sha!l be 


sidered superheating surface. 


con 


Reply: It is the opinion of the Committee that for the pur 
pose of determining the minimum sizes of safety valves to be 
used in vertical fire tube boilers, the tube surface above the 
center line of the upper gage cock should be considered as 
superheating surface. See Par. 274 of the Code. 


Case No. 166 


Inquiry: Is the maximum allowable working pressure of a 
locomotive boiler limited by Par. 194 of the Boiler Code, where 
a special flanged ring construction is used at the base of the 
dome instead of flanged dome sheet construction ? 


Reply: It is the opinion of the Boiler Code Committee that 
the construction referred to, involving special flanged ring 
construction independent of the dome sheet at the base of the 
dome, comes under Par. 261 of the Code and must conform 
thereto. 


SOCIETY 


AFFAIRS 


A Record of the Current Activities of the Society, Its Members, Council, Committees, 


Sections and Student Branches; 


Affairs of Interest 


Wy — at headquarters has been as aetive during the hot 
weather and the so-called vacation period as at any 
time in the Society's history. 


Visitors from Russia, Australia 


South Africa, South America and Japan have been received 
and special attention given them, as is the Seeretary’s 
eustom., 

We have for quite some time been trying to make the 
Society a medium for the mterchange of technical knowledge 


and the development of cultural relations with other countries, 


and it is gratifving to see the extent to which the Society has into two large rooms and sound-deadening ceilings installed 
succeeded, similar to those in the new portions of the build indet 
Also, a large number of members have called. Several of construction, and in modern otffices generally 
the committees have been meeting regularly, notably the (‘om The members on the Pacifie Coast are looking rward to 
mittee on Engineering Resources, which, through the classifica the visit of President and Mrs. Hollis in Octobe: \nother 
tion of the members, is furnishing all departments of the feature will be a Couneil meeting in November (lheago, 
Government and the industries generally with names of spe thus developing the contact between the representatives ot 
cialists for any emergency. We have studied the classifica the Society and the members 
tion svstems of the Government, the msurance companies and (‘4 W.R 
the universities, and we think we have the most comprehensive Secreta 
y r r . ‘ s% a a ,y. a . r ‘ ry. 
WHAT THE SECTIONS HAVE DONE THIS YEAR 
Hk first of the Sections yearly reports were published In March Lieut.-Col. Lytle Brown, Engr. Corps, U.S.A.. gave 
., i rr ‘rest : 2 struc » § ‘PSs 0 The ngines l 
i) the August issue of THe JOURNAL, together with an a very interesting ind instructive addre n 7 Engineer it 
RS ; ; Modern War 
account in general of the Sections activities throughout the The membership also visited the works of the Atlantic Steel 
past vear, rhe spirit of cooperation developing among the (o.. on the invitation of the secretary and treasurer, who is a 
Sections and the local branches of the other engineering so member of the Society 
eleties was commented on at length as a sign favorable both OSCAR ELSAs 
" Nection Cha mi 
to the Sections themselves and the Society nationally. 
The reports published last month included those from Balti 
more, Buffalo and New York. Similar reports have since come BIRMINGHAM 
1 wan rsec S are she , ; , } 
o hand from other Sections and are published below Hirmingham has had many meetings during the past year 
Next month the Committee on Seetions will outline the pro which proved of much interest and help to those present 
posed activities of the Seetions tor the coming season, and the The first took the form of an excursion to the Avondale Works 
month following the programs of coming Sections meetings of the Continental Gin Companys and the plant of the Covne and 
Joubert Foundry Company Among the subjects of special inter 
will be announced —_ ' . . . 
est at later meetings were The Use of By-Product Coke-Clven Gas 
aus ai Fuel and some of the Problems Presented It Ise at the 
ATLANTA Ensley Steel Works, by W. P. Caine: The Manufacture of Cast 
) i. ; ' Iron Water Pipes, by Paul Wright: The Place of the Enginees 
e mee rs 0 » Sectic ave bee regular ' Oxi : . : 
pote f the — ” = ok irregular, rut Approx ind the Engineering Societies in Modern 1 ifs ' 1) inn © 
— } ene y, and a ay lave “ome =" with the Affiliated Sd, We Becnaiied Widen aah Cenliceticn Chetiied tes 
. he | son ‘Thess oOo . Z q a. a | ‘rage ¢ > . ‘ 
anager _— ' wane ity of Atlanta he average attend J. J. Anthony; Hlumination, by Prof. A. A. Wittig: Technica 
ance ¢ se ‘tings is 3O per ce on special occasions as ' - . 
ance at the ‘ meetings z , - cent, but on special oceasions a Writing, by Prof. M. Thomas Fullan 
= as gta cent of the mem ers are yen During the year the hearty coiperation and support of the two 
d ong ” Os ‘tant « r - > -. - sos : 
= te va ¥ t soa re a Ty Page nns be mentioned state universities has been enlisted and two representatives from 
the ’ 4 ) i ar fa. “eo Soc > . _ . , 
id ste i th a ok ae oP o" _ lis, Pres. Am.Soe.M.E.. each have addressed the Section. The Section has also been influ 
i resse a 4 ute « t Societies f i i , : . . . "7." 
ca - a : ot m . i " ese , np _— ot Atlanta oF the ential in the organization of the Alabama Technical Association, 
su rject of the part i p -_ the Engineer and the Engi which includes all the members of the national engineering soci 
neering von = in — ife. ippealing to them for concen eties residing in the state of Alabama, of whom there are over 
tration of efforts in the war “guam nature in the preparedness, two hundred. 
conservation and promulgation § of the country's welfare. Ir. Pau. Wricit 
Hollis laid great stress upon the efficient application of power. Sect o 
Nection a an 


force and resources, showing very clearly to his audience the real 
value of the 


of concerted 


the engineering societies and results of their com 


action to obtain the 
highest efficiency in the general results of time, by the war against 


bined action, and the necessity 
nature, so necessary to place the country in a state of prepared 
the most efficient manner 
the natural, artificial and resourceful products of the country. 


ness which would enable us to use in 


and an Account of Professional 
to the Membership 


of any. This service is free, and is the Society's contributio 
to the eiheiency of the nation. 

The progress on the alterations and enlargement of the 
Engineering Societies Building 1s satistactorv. and \ the 
middle of October, if not sooner, quarters 1] be em D 
the American Society of Civil Engineers. 

Taking advantage of the construction period, ~ Society 
is having some much-needed improvements made ts qual 


ters All of the editorial and elerieal rooms are bei 


BOSTON 


The season opened with a combination trip to New London for 


the inspection of submarine design, construction and operation, 


which was greatly enjoyed by some four hundred members and 
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Worcester Providence. The day in 


cluded luncheon at the hotels, a trip down the bay on Govern- 


friends from Boston, and 


ment steamers, where surface and submerging practice was care 


fully watehed, followed by a return to the works of the Electric 
Boat Company, at Groton. 
The next meeting consisted of a trip to the General Electric 


Works at Lynn and a further inspection of the United Shoe Ma 


chinery Shops at Beverly, followed by a dinner at the clubhouse, 


with an illustrated lecture on the Turbo Drive for Ships, by 
W. L. R. Emmett. Mem.Am.Soc.M.E. 

On February 7 the meeting consisted of the annual combined 
banquet, at which very interesting talks were given by Dr. Rich 
ard Cabot, who was preparing another hospital unit for France. 


illustrated lecture or 
At this meeting a resolution was adopted and for 
warded to the President of the United States endorsing his stand 
and offering the services of this Section. the 
held in the was 
attended by about five hundred members and guests. 

The meeting held on March 8, under the A.LE.F., 
tric transmission for vehicles both for the railroad and ordinary 


and Iwartz, who delivered an 


by E. W. 


submarines. 


This was probably 


most successful dinner ever sjoston Section and 


covering elec 


road work, was attended by our membership. 

The Power Plant Meeting was held April 4 and 5 at the Engi 
neers’ Club and the Wentworth Institute, the meetings being held 
under the direction of Hutton and Williston. 
of municipal 
plants and descriptions given of some modern plant apparatus. 


Marblehead, April 17, 


Professors Papers 


were read by several exponents and independent 

The spring meeting was held at 
the hydroplane plant of the Burgess Company was inspected. 
Wentworth Institute, the 
by several engineers connected with this industry. 

The season has been exceptionally 
of work in 


civilization, but also because of the enormous expansion of all the 


where 
In 
the evening, at addressed 


Section was 


interesting, not only on ae- 


count the increasing influence of engineering modern 
industries connected with the war. 
WILLISTON, 


Section Chairman. 


CHICAGO 


The meetings during the past year have been well attended and 
a lively interest taken in the various subjects presented. 

Four held during the the first and last 
being devoted to military subjects and the intervening gatherings 
to semi-technical topics such as oxy-acetylene welding and prob- 
lems in waste disposal. 

The dinner plan of 
time the Section had 


meetings were 


season, 


meeting and for the first 
This latter feature was a 
great success from a social point of view, and it is planned to con- 
tinue it next year and also introduce innovations tending to enlarge 
acquaintances 


continued, 
a “ ladies’ night.” 


was 


and bring the members closer together. 
JOSEPIL LTARRINGTON, 


Nection Chairman. 


CINCINNATI 


The Cincinnati Section is affiliated with the Engineers’ Club 
of Cincinnati, an organization about 30 years’ old. At three or 
four meetings a year the program of the Engineers’ Club is 


carried out by the Cincinnati Section of the A.S.M.E. The chair- 
the presides, the paper and its discussion being 
arranged by the officers of the Section. This provides an audience 
larger than the club could provide of itself. 

At the present time the of local members credited to 
Cincinnati the 1917 year book is 94. There are, however, a 
of members St. Bernard, Norwood, Ivorydale, Ohio 
and Newport, Kentucky, who meet the local members. In 
addition to these there have quite a number of recent 
applications, which brings the of members in the 
Section to 135. 

This Section has been fortunate in having speakers of promi- 
nence address the various meetings during the year, on subjects 
of much interest. 

Among these was one on Some Present and Future Carburetion 
Problems, by C. F. Kettering, Mem.Am.Soc.M.B., and vice-presi- 
dent of the Dayton Engineering Laboratories Company. Mr. 
Kettering is largely responsible for the Delco lighting systems 
for motor cars and for the Delco-Light for small isolated electric 


man of Section 


number 
in 
number in 
with 
been 


total number 
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handled 
that he 


such 
holding 


and in 
manner 


for two 


lighting plants, 
interesting 


an 
his 


of 


his subject 
succeeded in 
fascinated hours. Abner Doble, inventor 
ear, gave an interesting paper, which has 
peared in THe JOURNAL, entitled The Steam Motor Car. 

Much time in making preparations for the Spring 
Meeting of the Society, one result of which was the Joint Meeting 


extremely 

audience 
the Doble 
since ap- 


steam also 


was spent 


with The National Machine Tool Builders’ Association on May 22, 
at which time papers were read by H. Schneider, Dean of the 


University of Cincinnati, on The Trend in Engineering Training, 
and by Dr. Otto P. Geier, on The Human Potential in Industry. 
k. A. GELLER, 


Nection ¢ hairma 


DETROIT 
Am.Soc.M.E 
led to the 


is the intention 
Detroit of 


A series of meetings of members of the 
in Detroit and neighboring Michigan 
tion in October 1916 of this Seetion. It 


Section 


residing 
cities, organiza 
that 


approximately 


this 


shall serve a territory around 
ninety miles radius. 

It was decided to hold quarterly meetings which will not inte 
fere with the the The 
especial province seems to be to gather together the Society mem 


bers of the district 


meetings of local Section's 


“ussociations 
in order to bring them into contact not only 
with each other but with the leaders of the national organization ; 
at the same time members of other engineering societies are invited 
to attend its meetings. 

The two meetings held during 1917 were made of a social char 

acter. Members and the 
Both held at the Detroit of 
suilding in order that the Section might better 
the business life of the community. 
to Ira N. Hollis, 
Mem.Am.Soc.M.E 


before 


their guests had dinner together 


meetings. were Board Commerce 


become known in 
Members had the opportunity 
of listening Pres. Am.Soc.M.F., John W. 


Lieb. 


and 


M. E 


Section 


COOLEY 


Chatrmar 


ERIE 

The 

least 
the 


meetings 


Erie Section has 
four meetings a 
regular affairs of will be 
will be held in with the Engineers’ 


f Northwestern Pennsylvania, the Section to furnish the speakers 


recently adopted the rule of holding at 


vear, to be dinner 
the 


conjunction 


two meetings at whicl 


Section taken up and twe 


Society 


The Section is one of the newest and regards its first year as 
one of experience. Adoption of the above program will ensure 
plenty of work for the coming season. 

J. F. Wapsworrn, 


Nection Chairma 


INDIANAPOLIS 


The Indianapolis Section was organized in October and the 
first three meetings were devoted to the completion of this 
organization. 

In February a meeting was held in conjunction with the 


A.I.E.E., at which Harrington Emerson, Mem.Am.Soc.M.E., spoke 
on Efficiency and the Engineer. 


Several other meetings planned, but abandoned 
order that the entire energies of the members might be 


were were in 


dey oted 


to preparedness work and the formation of a battalion of 
engineers. 

Plans for the fall and winter are now being worked out and 
it is expected that there will be many discussions of interest 

W. Hl. INSLEY, 
Nection Chairman. 
MINNESOTA 

The Section has had some very interesting meetings in con- 
junction with the local branch of the A.LE.E., and has also 
been honored with invitations from the Chemical Engineers and 


the Engineers’ Club of Minneapolis. A very cordial feeling exists 
between the Minnesota Section and the other engineering interests 
and societies of the State. 

This spring it was planned to join with the 


A.S.C.E. in a trip 
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to Duluth, Minn., but the war situation postponed the visit of the 
national society. 

Probably the most successful meeting during the year was the 
Locomotive Session, when there were fifty railroad representatives 
in attendance aud a large number of papers were read. 

A banquet was also tendered Ira N. Hollis, Pres., Am.Soe.M.E., 
which was by far the biggest event of the year, and it may be noted 
in passing that the Am.Soc.M.E. is the only national society that 
has thus honored its sections. 

The Committee on Sections has been urged to work out a plan 
whereby the more remote Sections may be able to meet and hear 
some of our most distinguished engineers. 
to the Student Branch at 
the University of Minnesota and its influence with the students 
is evidenced by the interest they take in the Society and the pos- 
sibilities of membership in it. Many of the students enter the 
Junior grade at the time of their graduation or shortly after. 

A very important feature of the Section’s activities is the 
means of bringing the local engineers together on a common basis 
and better understanding amoung 
those engaged in different engineering lines which could not well 
be accomplished in any other way. 


The Section acts as a “ big brother” 


fostering by social contact a 


The members of the Section were, on July 28, invited by Oliver 
Crosby, Mem.Am.Soc.M.E., to a picnic at his new home, “ Stone- 
Bridge.” ‘ 

A large number of our members and their wives availed them- 
selves of the opportunity to way and all had a 
The fact was impressed upon the minds of 
those present that the engineers do not get a fair share of enjoy- 
ment out of life by a of “all work and no play.” and it 
was noted that an affair of this kind offers a splendid opportunity 
to invite engineering friends, 


meet in a social 


most enjoyable time. 
poliey 
who may 


with the members, and in this way 
the Society 


become better acquainted 


become interested in joining 


The members are looking forward to the time when all the local 
engineering interesis can be united so as to have a common meeting 
an engineering society building. 

J. V. MARTENIS, 


Nection 


place and possibly 


Chairman, 


MILWAUKEE 


We have completed the best year of our existence, our meetings 


being largely attended. During the early part of the year, before 


we secured our present permanent quarters at the City Ciub, we 


found ourselves slightly handicapped, but are now enjoying an 


excellent attendance, aver ging over 150 members at each meeting. 


The first meeting of the year, on September 15, 1916, was held 


at the plant of the Federal Rubber Company, Cudahy, Wis., 
under the direction of FE. Hutehens. Mem.Am.Soc.M.E., who is 
supervising engineer of this company. L. J. D. Healey, chief 


chemist of the company, gave a talk on The Growing and Gather- 
ing of Rubber Latex. 
on an trip 


After the lecture the members were taken 
around the plant. The Federal Rubber 
Company gave the Section a supper and showed moving pictures 
of the rubber industry. of the 
meetings we have ever held 


inspection 


This was considered one best 
The next meeting held under our auspices was on October 11, 
Prof. J. G. Callan, of the University of Wisconsin, gave a very 
interesting talk on Recent Tendencies in Gas-Engine Design, illus- 
trated with pictures of the latest types of automobile, aeroplane 
and submarine engines. 
On January 6, I. N. 
The Place of the 
Modern Life. 

William M. White, manager of the hydraulic department of 
Allis-Chalmers Mfg. Co., gave a talk on April 11 on Modern Hy- 
draulic Turbines. There was a large attendance and Mr. White 
showed the audience views of the latest types of hydraulic tur- 
bines. 

We try to arrange to have a supper for the speaker before each 
meeting, which is generally attended by the board of directors of 
our affiliated societies, and after the meeting a buffet luncheon is 
always served. We find that a great many of the members stay 
after these luncheons, standing about in groups and talking on 
various subjects, and in this manner become better acquainted 
than they would in any other way. 


Hollis, Pres.Am.Soc.M.F., gave a talk on 


Engineer and the Engineering Societies in 


EDWARD HUTCHENS, 
Section Chairman. 
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NEW HAVEN 


While the conditions at New Haven do not offer opportunity 
for much coijperation, the Section has shown the yreatest willing 
take itself. ‘Lhe 
meetings of the engineers of 
the recognized that 
results can be obtained through more systematic organization, 

A Section for 


ness to advantage of 
the 


state of 


any chance presenting 


Section have been of service to 


whole Connecticut, and it is better 


the state has been planned which will provide 
for the usual fall and spring meetings at New Hlaven and addi 
tional meetings at certain other localities in the state where 


Branches will be established. 

Following the plan of former years, this Section has held two 
principal meetings. The Mining Department of the Sheffield 
Scientific School invited the Section to meet in the Hammond 
Laboratory in November, at which time che equipment of the 
mining laboratory was explained to those interested and a paper 
on Applied Metallography, by Prof. C. H. Mathewson, was read. 

The evening session was held in the lecture room of the Mason 
Laboratory with F. B. Gilbreth, Mem.Am.Soc.M.E., and S. J. 
Berard as speakers. 

The recently organized Winchester Engineering Club, composed 
of over 100 members of the engineering department of the Win- 
chester Arms Company, was invited to join the New Haven Section 
in its spring April 19, 1917. This meeting was 
varied by an excursion to two of the pumping stations of the New 
Haven Water Company, and was followed by a dinner and social 
hour and an evening session with tw» illustrated papers on pump- 
ing engines for manufacturing purposes. 


meeting on 


Informal local meetings have also been held and it is hoped 
that the new year will see much added interest. 
H. B. SArcEnt, 
Section Chairman. 
NEW ORLEANS 


The first year’s work of the New Orleans Section has been a 


very successful one. 

Due to there being in existence an active local engineering 
society at the time the Section was formed, it was considered 
best to hold but four meetings of the A.S.M.E. Section. These 
meetings were in every case held jointly with the local section 
of the Civil Engineers, and as the meetings were held in the 


rooms of the Louisiana Engineering Society and the members of 
that society were invited to attend, the meetings 
practically extra meetings of the latter society. 

The tentative plan for 
Engineering Society 


were in fact 


next 
each of 


Louisiana 
the 
section 
the 
The business meetings of the local sec 
tions will be held after the general meeting has adjourned. This 
plan has yet to be the and 
approved. 

The executive committee for next year will be: Chairman, R. L. 
Radcliffe; secretary, E. H. Tenney; E. Flad, W. A. Hoffman and 
H. R. Setz. 


year is to have the 
the local sections of 
national societies a meeting at which some member of the 
in charge will read a paper of special 
members of that society. 


assign 


technical interest to 


submitted to societies interested, 


W. B. Greoory, 
Section Chairman. 


ONTARIO 
As this Section is so new, having been established in May of this 
year, there is little to report in the way of sectional work. It 
might be mentioned that the mechanical engineers, through the 


local section, obtained representation on the Joint Committee of 
Technical Organizations. 
Plans are being made for the coming year which we trust will 
prove of interest and value to all the members. 
G. V. AHARA, 


Section Chairman, 


PHILADELPHIA 


The activities of the Philadelphia Section during the past year 
have been marked by the coiperation which it has had with the 
other engineering societies of that city. In the first place the 
plan of affiliation of the Section with the Engineers’ Club has 
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worked out very successfully and has many advantages to commend 
it. The Engineers’ Club has become the headquarters for Se tion 
meetings and mail; the dining room of the Club is available for 
Section members, and when desired special dinners can be held 
there. 
Besides the A.S.M.E. Section the local branches of 
ing organizations are affiliated with the Club: American Society 
of Civil American Institute of Electrical Engineers, 
American Society of Heating and Ventilating Engineers, Llumi- 
nating Society, 
Massachusetts 


the follow- 
Engineers, 


Engineering 
Institute of 


Society of Engineers, 


Worcester Tech- 


Automobile 
Technology and the 
nology Club. 

An advantage of the affiliation is 
veloped between the engineering 
A.S.M.E. held three joint with The Franklin 
Institute with the American Society of Heating and 
Ventilating Engineers, while on May 14 at a dinner given to the 
speaker of the evening prior to the meeting by the local committee, 
the Section had as guests the chairman of nearly every engineer- 
ing society represented in Philadelphia. 

The subjects of the meetings we have held and the speakers are 
as follows: The Development of Our Fleet, by Wm. L. Cathcart, 
Mem.Am.Soc.M.E.; Aeroplane Engines, by C. E. Lucke, Mem- 
Am.Soc.M.E.; The Cooling of Water for Power Plant Purposes, 
by C. C. Thomas, Mem.Am.Soc.M.E.; Coke Ovens and Their By- 
Products, by C. J. Ramsberg; Design, Construction and Equip- 
ment of a Modern Military Aeroplane, by J. C. Hunsaker; Dis- 
trict Heating, by Walter J. Kline; The Recent Development of 
the V-Notch Weir Measurement, by D. R. Yarnall, Mem.Am. 
Soc.M.E.; and Engineering of Men, by Willard Behan. 

During the the the 
Philadelphia has been developed until it has now 
Kach of the given a 
large page in each issue of the publication, and in that way 


cordial intercourse de- 


During 1916-17 the 


the 
societies. 
Section meetings 


and one 


Club of 
quite a 


year Proceedings of Engineers’ 
become 
pretentious journal. national societies is 
mem 
bers of all societies affiliated with the Club are made acquainted 
regularly with the proceedings of all engineering meetings held 
in Philadelphia. 

EmMertr B. Carrer, 


Nection Chairman, 


PROVIDENCE 


There exists at Providence a situation different from any other 
lo al the 
organized Section of 


center of Society’s activities. There is no regularly 
the A.S.M.E. in the city, but the functions 
of such a section are accomplished for the Providence members of 
the A.S.M.E. through the affiliation of the Society with the 
Providence Engineering Society. The local society has made 
corsiderable progress during the past year, first by securing ade- 
quate and permanent quarters and second, through the sub-div's'on 
of the organization into sections under the following headings: 
Fire Prevention and Fire Protection, Machine Shop, Designing 
and Drafting. Efficiency, Structural Engineering, Chemical, Power, 
Municipal, Highway and Water Supply, Industrial and Technical 
Education, Student, and Municipal Engineering. 

Fach section held meetings monthly at which papers on suitable 
technical topics were presented and discussed, and it is felt that 
great benefit was derived by the members attending. 

The general 


meetings of the society were held monthly and 
included in their programs such speakers as Dr. Miller Reese 
Hutchison. Prof. William S. Franklin, Dr. Ira N. Hollis, Mr. 
George Hl. Pegram, Mr. Harold W. Buck, Prof. Fred H. Newell, 


Mr. M. Marcel Knecht, University of Nancy, France, and Professor 
Von Hecke, University of Louvain, Belgium. 

Letters were sent out this spring inviting other local engineering 
organizations and branches of the national societies to coéperate 
with the society for mutual advantage. The cordial way in which 
these invitations were received gives promise of closer relations in 
the future. 

J. ANSEL Brooks, 
President. 
ST. LOUIS 

Dominating all of the activities of the St. Louis Section was 
the idea of arousing in the members a greater interest for sub- 
jects not related to professional work. Although conditions were 
not entirely favorable for carrying through such a program, the 
results obtained encourage further efforts in this direction. 


AFFAIRS 


Tue JouRNAL 
Am.Soc.M.E 


1916-17 three 
besides four joint meetings with the 


During the season Section held, 
Engineers’ Club of St. Louis 


In pursuance of this program the meetings were of a social char 


meetings were 


acter with a lecture treating more the buman side of engineering 
or industrial life, while the joint meetings with the 
Club were devoted to more strictly technical subjects. 

The and 45 
attendance at the joint meetings being considerably 


Engineers’ 


average attendance ran between 40 the 
higher. The 
larger turnout of our members at the Section meecings indicated 
a strong preference for affairs. The supper pre 
ceding the meeting proved an attraction and will be retained dur 


ing the coming year. 


members, 


non-technic | 


As a result of a canvass among our members 
hold 
on a Friday evening. 

Of the 


it was decided to one such Section meeting every month, 


technical papers presented during the season, one on 


st: ndardized boiler corstruction and another on Diesel engines 
brought out most discussion. 
No extensive plans have as yet been decided upon for the ac 


tivities of the coming year, except that a special effort is to be 
made to increase our membership. ‘There is a growing feeling 
that more attention should be paid to the subjee's touching upon 
the human side of the engineer's 


would be given to such a movement 


work. Considerable impetus 


if articles or papers on such 


subjects were published regularly. 
H. R. Serz, 


Nection Chairman 


WORCESTER 


The season for the Section opened with the excursion to New 
London to visit the United States Naval and 
the of the Electric Company. Many 
made the trip in automobiles, in addition to a good-sized delega 


Submarine Base, 


also to inspect plant Sout 


tion which went by special train from Worcester to New 
London. 

rhe first meeting of the Section was held on November 14. 
1916. President Jacobus was present, and his remarks concern 


ing the activities and growth of the Society, which he 
by means of 


illustrated 
appreciated Mr 
the ond Development of 
Industries. It would be difficult to find 
more qualified to speak on this subject than Mr. Washburn. 
it was a authority the 


lantern slides, 


Washburn 
Leading Worcester 


were thoroughly 


Charles G. spoke on Origin 


one 
and 


privilege to hear from an contributions 


which have emanated from Worces'er and the vicinity—contri 
butions to be classified as advancing the art of mechanical 
engineering. 

The second meeting of the season was held on February 8, 


1917, when Mr. Charles H. Norton, chief engineer of the Norton 
Grinding Co., spoke on the Introduction of Cylindrical Grinding 
and Worcester’s Part in the Development of the Art. 

The Secretary of the Society, Mr. Calvin W. Rice. was alse 
present at this meeting and spoke on the affairs of the Society 
in general, : nd upon the construe’ive work 
was being accomplished under the presideney of Dr. Hollis. 

The annual meeting was held on June 5, at 
for the ensuing year were elected, 


par icularly which 


which the officers 
The delegates from Worcester 
who attended the annual Spring Meeting of the Society in Cin 
cinnati were all present and told of the which attended 
the efforts of the Cincinnati Section in eonjunction with the 
Cincinnati members of the National Machine Tool Builders’ Asso 
ciation. At 


SUCCESS 


this meeting announcement was also mde that the 
Council had accepted the invitation of the citizens of Worcester 


to hold the 1918 Spring Meeting there. This announcement 


wis 
received with enthusiasm. President Hollis addressed the meet 
ing on Engineering Problems Relating to the War. His remarks 


were extremely interesting and an enthusiastic general discussion 
followed. 

The last mee‘ing of the season was held on June 28. 
tesy of their motion-picture film representing 
manufacture of 9.2-in. howitzer shells was shown. <A 
the film prepared by the Cineinnati Section, 
connected with Spring Meeting, was also shown. 


By cour 
Vachinery, the 
portion of 
showing incidents 

Interest in the work of the Society was well maintained during 
the winter months; the membership has increased through the 
activities of the Worcester Section, and there is every indication 
of a successful coming season. 


GEORGE I. Rockwoop, 


Section Chairman. 














CANDIDATES FOR MEMBERSHIP 


TO BE VOTED ON AFTER OCTOBER 10, 1917 


HE American Society of Mechanical Engineers is an ages qualify them, and not with regard to professional qualit 
organization for mutual service of over 8,200 engineers cations, 1.¢.. the ages ot those under the first heading place 
and associates codperating with engineers. The membership them under either Member. Associate or Associate-Member, 
of the Society comprises Honorary Members, Members, As those in the next class under Associate-Member or Junior, 
sociates, Associate-Members and Juniors, all elected by ballot and those in the third under Junior grade only. Applications 
of the Council. Application for membership is made on a for change of grading are also posted. 
regular form furnished by the Secretary which provides for a The Membership Committee, and in turn the Coun irge 
statement of the standing and professional experience of the th members to scrutin h list with care and adi he 
applicant and requires references from voting members per Secretary promptly of any objections to the candidates posted. 
sonally acquainted with the applicant. The requirements for All correspondence in this regard is strictly confidential. Un 
admission to the various grades will be furnished upon re less objection is made to any of the candidates by October 10, 
quest. L917, and provid g satislactory replies have been received 
Below is the list of candidates who have filed applications for from the required number of references, they will be balloted 
membe rship since the date of the last issue of THe JourN AL. upon by the Couneil, Those elected will be notified about 
These are classified according to the grades for which their November 15, 1917. 


VOTE. The Council desires to impress upon applicants for membersh p that under the present 


national conditions the procedure of election of me mbers may be somewhat slower than under normal 
conditions. The first step in the consideration of an application is taken by the Membership Committee, 
and this committee is composed of busy men, with fewer opportunities to meet together in these strenuous 
times. 
NEW APPLICATIONS Georgia 
COVERDALE, 1 J Atlanta 
re ONSIDE LATION A MEMBER, ASSOCIATE OR ASSOCIATE MEMBER HOLTZCLAW, BENJAM! W., Chief Engineer, 
J. S. Schotield’s Sons Co Macon 
Alabama LINDLEY, Harry I Chi lbraftsman, 
GARY, Hanrwett. H Superintendent L. W. Robert, Jr... Engineer Atlanta 
Ingalls Iron Works Co Birmingha 
Illinois 
Arizona BOSE, KuMupint K., Draftsman, Mechanical Department, 
LEGRAND, Cnartes, Consulting Engineer, Armour & Co Chicago 
1”! Dodge Corp Doug BURR, Evuis M., Presider 
rhe Burr Co ( i iign 
California DEAN, RAYMOND 8., Sales Engines 
ADAMSON, Arruur R., Assistant General Superintendent Manning, Maxwell & Moore, ‘ £ 
Baker Iron Works, Los Angeles DREXELIUS, H. Corey, Designer of Autom eM ner 
BURNHAM, Cuarir Superintendent and Manage Elgin National Watch Co ! 
Burnham Basket Co Los Ange GERARD, FRANKLIN B., General Superintendent 
MALONEY, Georce &.. Chief Engineet German-American Portland Cement Works I s 
Associated Pipe Line Co San Francisco HASKINS, Haroip I., Engir 
ViIKI Ronerr D., Chemical Enginees San Francisco International Harvester ¢ ul go 
PHOMPSON, Netson W Chief Engineer HOEFER, ¢ \ President 
s plex Refining ¢ San France Hoefer Manufacturing ¢ l res rt 
JONES, Davip J.. Mechar 
Colorado Illinois Central Railroad ¢ ‘ 
WOOD, FRANE YP... Engines SORENSI CLAUDE S&., 8 M ! I) 
Franklin P. Wood & ¢ lrinidad Western Electr ( 
Connecticut Indiana 
BEDWORTH Ark 2 H Plant Engineer MILLHOLLAND, W h resid t alta M 
Remington Typewriter Co Bridgeport W. K. M d Mac 
BEGG rHOMAS Kk Mechanica Superintendent Manufacturing WOOD, Ds »W reside M ue 
Departments Wood Turret Ma ne ¢ ! 
Bridgeport Bra Co., Bridgeport 
BENTLEY, Josern H., Chief Draftsmatr Kansas 
H. BE. Harris Engineering Co Bridgeport SULLIVAN, W . . _ : " 
BLOOD, Bryanr Hl (;eneral Manager 
Pratt & Whitney Co Hartford Kentucky 
( nse oor aaa Pina ay and Process ea a MITCHELI ALGIE R.. ¢ brat 
, ’ ven Andrews Steel Co N¢é 
CHERRY, Joun D., Sales Manager, 
rhe Roto Co., Hartford Maine 
KRUCKLIN, Watt Pool Designer, Draftsman, rODD, WittiaM N., Electrical and Elevator Engineer 
Remington Arms U. M. C, Co., Bridgeport The Portland Co Portland 
WHEELER, CuarLes A., Professor and Engineer. CHIFFELLE, FRANctIs A., Engineer 
Connecticut Agricultural College. Storrs Lewiston Bleachery & Dve Works Lewistor 
WHITNEY, EvtmMar H., Assistant Wage Rate Supervisor, 
Remington Arms & Ammunitien Co., Bridgeport Maryland 
BECK, WILLIAM H., Electrical Engineer, 
District of Columbia Crown Cork & Seal Co., faltimore 
LANDVOIGT, THomMAs E., Acting Heating, Ventilating and CRONIN, FRANK H., Superintendent Mechanical Division, 
Sanitary Engineer, District of Columbia, Washington Water Department Baltimore 
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Massachusetts 


BEYER, Davip 8., Manager Safety Engineering Department, 
Massachusetts Employees Ins. Assoc., Boston 
BOLTON, Frep C., Third Assistant Foreman, 
New England Westinghouse Co., 
CHASE, NATHANIEL §S., Chief Draftsman, 
W. T. Henry, C.E. and M.E., Fall River 
COTTRELL, ABRAHAM F., Jr., Assistant Superintendent, 
Hollingsworth & Vose Co., West Groton 


Springfield 


DODGE, GrorGe W., Consulting Engineer, Holyoke 
DORMAN, Epson R., Engineering, Contract Work, 

Greenfield Tap & Die Corp., Greenfield 
DOTEN, WiLit1AM L., Mechanical Engineer, 

The Lamson Co., Boston 
HARRIS, H, Patterson, Sales Manager, 

Worcester Pressed Steel Co., Worcester 


HARRIS, Wittr1amM A. Jre., Assistant to Foreman, 
Gauge Manufacturing Department, New England West- 
inghouse Co., Springfield 
KENDALL, Horace C., Assistant Manager and Purchasing Agent, 


Rockwood Sprinkler Co., Worcester 
LENTZNER, Kart S., Experimental Engineer, 

The Norton Co., Worcester 
LOEBER, CHARLES, Inspector and Estimator, 

Stone & Webster Engineering Corp., Boston 


MANNION, CHESTER H., Chief Engineer and Electrician, 
American Thread Co., Kerr Mills, Fall River 
SILCOX, ArtTHUR E., Expert Mechanical Problems, 
Saco-Lowell Shops, Lowell 
STONE, THomas D., Contracting Engineer, 


Nightingale & Childs Co., Springfield 


VAUGHAN, Joun F., Private Practice, Boston 
VEDDER, J. Warren, General Manager, 
Rice, Barton & Fales M. & I. Co., Worcester 


Minnesota 


BROOKE, WILLIAM E., Professor and Head Department Mathe 
matics and Mechanics, 
University of Minnesota, 

FOSTER, CHARLES, Manager St. Paul Office, 


Minneapolis 


Charles L, Pillsbury Co., St. Paul 
MARSHALL, Ernest, Electrical Engineer, 
Great Northern Railway, St. Paul 


SMITH, Paut D., Mechanical Engineer, 


Minneapolis Steel & Machinery Co., Minneapolis 


Mississippi 


FREEMAN, Henry L., Professor of Mechanical Engineering, 
Mississippi A. & M. College, Agricultural College 


Missouri 


FERGUSON, James W., Supervisor Mechanical Goods, Sales, 
St. Louis District, Goodyear Tire & Rubber Co., St. Louis 
MORSE, Henry S., Assistant Superintendent Maintenance and 
Construction, St. Joseph Lead Co., Herculaneum 
SHARP, Apia J., Proprietor and Manager, 
Harrisonville Foundry & Machine Works, 
WILCOX, Frank L., Consulting Engineer, 
Municipal Work, St. Louis 


Harrisonville 


New Hampshire 


THOMPSON, HERMAN, Superintendent Mechanical Department, 
Amoskeag Manufacturing Co., Manchester 


New Jersey 


CAMPBELL, NorMan 8r., G., Teaching, Registrar, 
Kingsley School, 

DAVIDS, WILLIAM C., Special Engineer, 
Duesenberg Motors Corp., 

FEIEREISEL, Frank A., Manufacturing Manager, 


Essex Fells 


Edgewater 


De Laval Steam Turbine Co., Trenton 
FISHER, Epwarp C., Manager, Cooke Works, 
American Locomotive Co., Paterson 


JOHANNSEN, Opp K., Designer Centrifugal Pumps, 
A. 8. Cameron Steam Pump Works, 
MURPHY, JouN Jr., Assistant Superintendent, 


Phillipsburg 


United Piece Dye Works, Lodi 
ROOT, Haroup D., Machine Designer, 

Crocker-Wheeler Co., Ampere 
VOLKHARDT, CHARLES E., Industrial Engineer, 

H, L. Gantt, Trenton 


New York 


ALDEN, CLARENCE T., Manager, 
Edison Electric Light & Power Co., 
BANASH, JAMES J., Service Engineer, 


Amsterdam 


Underwriters’ Laboratories, New York 
CARMAN, Joserpn F., Chief Engineer, 

Abraham & Straus, Brooklyn 
COLEMAN, J. EMILE, Efficiency Engineer, 

The Mergenthaler Linotype Co., Brooklyn 
DOVE-SMITH, JoserH, Proprietor, 

Dove-Smith & Son, Niagara Falls 
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FORSTER, SaMvuevL S., Superintendent “ See C,” 
General Electric Co., 
GERDES, Henry T., President, 


Schenectady 


Gerdes & Co., Inc., New York 
HIMMELSBACH, Josern, Consulting Engineer and President, 

American Packing House Engineering Co., New York 
IRWIN, Oviver C., Refrigerating Engineer, 

Frick Company, New York 
LANG, Jouan G. V., Consulting Engineer, New York 
MACKENZIE, KENNETH G., Consulting Chemist, 

The Texas Co., New York 
MILLER, Jesse F., Chief Engineer, 

Department of Public Buildings, Albany 
MOORE, WILLIAM J., Assistant Professor of Mechanical 

Engineering, Polytechnic Institute of Brooklyn, Brooklyn 


MUIR, Roy C., Commercial Engineer, 
General Electric Co., 
PARTINGTON, JAMES, Estimating Engineer, 


Schenectady 


American Locomotive Co., New York 
POWELL, WILLIAM B., Partner, Cundall & Powell, 

Consulting Engineers, Buffalo 
RAPP, Conrav H., Assistant Manager, Designing and 

Engineering Department, Hoggson Brothers, New York 
RICHARDSON, Josern W., President, 

Nicholas Iron Works, New York 
SAMES, CHARLES M., Associate Editor 

American Society Mechanical Engineers, New York 
SCHACHAT, ABRAHAM B., Charge of Shop, 

Slocum, Avram & Slocum Laboratories, New York 
SPINNLER, CHARLES E., Agent for Franco Tosi, Legnano, 

Italy, New Ye rk 


STAEGE, STEPHEN A., Consulting Hydraulic and Electrical 
Enginecring, Staege & Dewey, Watertown 
SUPPLEE, Warren P., Chief Operating Engineer of Power 
Stations, 
rhe Eastern Penn, Lt., Heat & Power Co., the 


J. G. White Co., New York 
TIZLEY, Arruur J., General Superintendent, 

Ek. F. Caldwell & Co., Inc., New York 
VANDERBEEKR, Hereert C., Head Master Boys, 

Masonic Home, Utica 


North Carolina 


BAHNSON, FreperiIc F., Engineer and Secretary, 
Normalair Co., Winston-Salem 
CHAMPION, Davip J., President, 
The Champion Rivet Co., Cleveland 
EMERSON, Ear A., Export Manager, 
The American Rolling Mill Co., 
FERGUSON, Joun L., Assistant Superintendent, 
The Quaker Oats Co., Akron Plant Akron 
JOHNSON, Frank Y., Designing Engineer, 
The Youngstown Sheet & Tube Co., 
LAWSON, FENTON, President, 


Middletown 


Youngstown 


The F. H, Lawson Co., Cincinnati 
NORDHOLT, Joun B., Vice-President, 
The Toledo Steel Casting Co., Toledo 


WAREAM, CHar_es E., Chief Engineer, Development Department, 
The American Laundry Machinery Co., Cincinnati 
YORK, RayMonpD D., Vice-President and General Manager, 
The Plymouth Street R. R. & Lt. Co., Portsmouth 


Pennsylvania 


ALEXANDER, J. S., General Manager and 
Mechanical Engineer, 

DUFFY, FRANK J., Major 1st Regiment 
Penn. Engineers, 

FRANKLIN, MILTON W., Consulting Engineer, 
E. F. Houghton & Co., 

JULSTEDT, Cuas. J., Engineer-in-Charge, Ordnance 
Drafting Room, Bethlehem Steel Co., South Bethlehem 

McDEVITT, WiLtiAM J., Foreman, 
Fayette R. Plumb, Inc., 

McMENAMIN, CuHartes G., Enginehouse Foreman, 
Pennsylvania Railroad Co., 

PAYNE, Francis H., Manager, 


Philadelphia 
Philadelphia 


Philadelphia 


Bridesburge 


Philadelphia 


Metric Metal Works of American Meter Co., Erie 
PEEBLES, Ropney A., Mechanical Engineer, 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh 


SANDERSON, Victor L., Sales Manager, 
Terry Steam Turbine Co., 
SMITH, Jostan H., Mechanical Engineer, 
Ballinger & Perrot, Philadelphia 
SNYDER, J. E., Superintendent Steam Turbine Erecting 
and Testing, Westinghouse Elec. & Mfg, Co., E. Pittsburgh 
WETHERILL, WiILitaM C., Vice-President, 
Keystone Screw Co., 


Philadelphia 


Philadelphia 


McKEE, Tuomas C., Assistant Chieago Manager and Sales 
Engineer, 
Carbondale Machine Co., 


Carbondale 
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Tennessee 
MOSELEY, WILLIAM 8., 
Cc. C. & O. Railway, 
PEEK, Horace H., Treasurer and 
Lookout Boiler & Mfg. Co., Chattanooga 
TRAPNELL, JOHN M., Engineer in Charge Structural Department, 
Walsh & Weidner Boiler Co., 


Mechanical Engineer, 
Erwin 


Manager, 


Chattanooga 
Texas 
FITZGERALD, CHARLES, 
Gulf Pipe Line Co., 


Jn., Assistant Chief Engineer 


Houston 


McFARLAND, ARTHUR, Master, 
U. S. Engineer Department, Port Arthur 
Virginia 
ASHBY, Cuester, Charge Man, Engineering Department 
Newport News Shipbuilding and Dry Dock Co Newport News 


PENNING, NicHoLas J., Assistant Power Engineer, 


LB Plant Power House, Du Pont Co., City Point 
West Virginia 
BRADY, HuGcnu 8&., Superintendent 
Hlazel-Atlas Glass Co., Wheeling 


Wisconsin 
KIRCALDIE 
American 


WILLIAM I., 
Appraisal Co., 


Engineering Staff 
Milwaukee 


LEASE, LeonarD J., Electrical Engineer, 
Allen Bradley Co Milwaukee 
VAUGHN, Francis, with Vaughn & Meyer Milwaukee 
Canada 
CHRISTENSEN, JAMES ¢ Superintendent 


Canadian Fairbanks-Morse Co., Ltd Toronto 
CLEATON, REINALLT E., Manager 
rhe R, E. Cleaton Co Montreal 
ESTLER, Harry 8., Manager, Sash Department 
Trussed “‘oncrete Steel Co Walkerville 
JOHNSTON, CHartes H., Superintendent Munitions, 
John Inglis Co., Porontoa 
Cuba 
LOWELL, WaLtTer IT)., Advisory Engineer 
Punta Alegre Sugar Co., Central Florida 
FOR CONSIDERATION AS ASSOCIATE MEMBER ORK JUNTOR 
California 
DAVIS, Artuur C., Mechanical Engineer 
los Alamitos Sugar Co., Los Alamitos 
GOODWIN, Guy L., Engineer and Superintendent 


Refinery & Gasoline Plants, 


Pinal Dome Oil Co Santa Maria 
JOHNSON, Haro.p 8., Lieutenant, Coust Artillery Corps, 
United States Army Mill Valley 
District of Columbia 
DARNALL, JAMES C., Mechanical Draftsman, 
Ordnance Office, U. 8S. Navy Yard, Washington 
Illinois 
NUTTALL, FRANK A., Erecting and Assembly Foreman, 
Link Belt Co., Chicago 
ZIMMERMAN, Frep R., Mechanical and Industrial Engineer, 


Illinois Engineering Co, Chicago 
Indiana 
GRISBAUM, Leonarp D., 
Dravo-Doyvle Co., 
KRANNERT, HERMAN C., Manager Anderson Plant 
Sefton Manufacturing Corp., 
RAISIG, Cuaries L., Plant 
P. H. & F. M. Roots Co., 
Massachusetts 
BOYNTON, WINFRED 8., 


District Manager 


Indianapolis 
Anderson 
Engineer, 


Connersvills 


Mechanical Engineer, 


The Lamson Co., Boston 
CARTER, Cuirrorp R., Industrial Engineer, 
Scovell, Wellington & Co., tSoston 
ELIN, Mrcenaet B., Engineer, 
New England Westinghouse Co., Chicopee Falls 
Michigan 
FRICKER, Jacon E., Mechanical Engineer, Plant Superintendent, 
Air Reduction Co., Detroit 
New Jersey 
SAYRE, Lesuie A., with Crocker, Wheeler Co., E. Orange 
New York 


FERGUSON 


Representative, 


Louris &., District Engineer and Sales 


The Permutit Co., New York 
MOLOKIE, Sreruen W., Draftsman, 
Combustion Engineering Corp., New York 


SANFORD, SeLpen B., 
Otis Elevator Co., 
SHUMARD, Frep W., Chief Draftsman, 

Arms Corp., 


Engineer in Charge of Testing, 


Yonkers 


Savage Utica 
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Ohio 
ROYER, Ear. B., Engineer, 
With Walter G. Franz, Consulting Engineer, Cincinnati 


Pennsylvania 


BALSINGER, Harry D., with 


American Steel Foundries Sharon 
EVANS, ANDREW B., Layout Engineer, 
Westinghouse Electric & Mfg. Co., E. Pittsburgh 


JENKINS, 
U. 8 


Davipv J., Junior Fuel 
Bureau of Mines, 


Engineer 
Pittsburgh 


Virginia 


LAPON, ALPHONSE, Candidate Officers’ Reserve Corps Fort Myer 
FOR CONSIDERATION AS TUNIOR 
California 
LEH, CLARKE F., Constructing Engineer, 
EK. b&b. & A.'L. Stone Co San Francisco 
GRIFFITH, Ear. G., Assistant Sales Engineer 
Meese & Gottfried Co., Los Angeles 


Connecticut 


COLVIN, DELANcY W., Planning Section Cartridge Department, 
Winchester Repeating Arms Co New Haven 
EKGLEE, Cuarites H. Jr., Industrial Engineer's Staff. 
(jun Department Winchester Repeating Arms Co New Haven 
WHITCOMB, Herserr Mechanical Engineer 
Scovill Mfg. Ce Waterbury 
District of Columbia 
SCHILINK, FrReperick J Associate Physicist 
National Bureau of Standards Washington 
Illinois 
FEERY, Bernarp T., Chief Draftsman 
Webster Engineering Co., Chicago 
MALCOLMSON, WILLIAM J., Supervising Manufacturing Engineer, 
Western Electric Co., Chicago 
Indiana 
BOYD, LANDON B., Production Engineer 
\dvance-Rumely Co I Porte 
Massachusetts 
KLEIN, Frepertck H., Tool & Machine Designer 
Becker Milling Machine Co., Boston 
LYON, RAYMOND F., General Manager 
Cowan Truck Co., Holyoke 
MARSHALL, Haroup F., Aviation Student, 
U. S. Army School of Military Aeronautics 
Mass, Inst. of Tech., Cambridge 
Michigan 
KARR, CHarRLes L., Assistant Chief Engineer Power Plants 
The Detroit Edison Co., Detroit 
SLOMAN, Cuert M., Designer, Detroit 
Missouri 
MARTIN, EcmMer C., Engineering Accountant Kansas City 
Nebraska 
MILES, DALes 8., Draftsman, Valuation Department, 
Gj »ae & &. Lincoln 
New Jersey 


KENNEDY, Grarron §&., 


with Standard Aero Corp., Plainfield 


MUNYAN, Ear A., Assistant Naval Inspector Powder BE. C., 
Bureau of Ordnance, Navy Department, Jersey City 
New York 
CONBOY, RAYMOND G., Assistant to Superintendent, 
August Mietz Corp., New York 
FAIRFIELD, Joun G., Assistant in Mechanical Engineering, 
Rensselaer Polytechnic Institute, Troy 


(;ARDNER, DovucLas M., Engineer, 

S. S. Hepworth Co., New York 
JACOBS, Henry L., Student, Columbia University New York 
JOHNSON, JAMES W., Head of Industrial Analysis Department, 


Carter, Macy & Co., Inc., New York 
PARSONS, Henry §&., Superintendent, 
E. R. Ladew Co., Inec., Glen Cove 


WILLIAMS, Pati, Experimental Engineering, 
Hi. H. Franklin Mfg. Co., 
WITZELL, PAu J., with Charles William 
Ohio 
GARDNER, THomas, Stirling Drum Department 
Babcock & Wilcox Co., Barberton 
WILLIAMS, Berkecey, Engineer, 


Syracuse 


Stores, Brooklyn 


Fr. H. Lawson Co., Cincinnati 
Oklahoma 
AUERSWALD, Howarp R., Assistant Manager, Gas, Water and 
Construction Department, 
Gypsy Oil Co., Tulsa 
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Pennsylvania 
BARNES, WILBuR J., Efficiency 
The Harwood Electric Co., 
BICKLEY, JouHn H., Field Engineer, 


Engineer, 
Hazleton 


H. Koppers Co., Pittsburgh 
BOONE, H. SEARLES, Electrical Engineer, : 
L. F. Schoemaker & Co., Pottstown 


CULLINEY, Jonn E., 
Department, 
Bethlehem Steel Co., 
MILLARD, 8. J., Instructor in 
So. Brownsville High School, 


Superintendent Employment and Safety 
Lebanon 
Industrial Engineering, 
So. Brownsville 
Rhode Island 
DURSIN, HeNry, JR., Superintendent 
Lafayette Worsted Co. 


Woonsocket 


Cuba 
WEBRE, 
Cuban 


SYLVESTRE J., Engineering 


American 


Experimental 


Sugar Co., Delicias 


Hawaii 


GIBB, JAMEs A., Efficiency Engineer 
Honolulu Iron Works Co., Honolulu 
APPLICATION FOR CHANGE OF GRADING 
PROMOTION FROM ASSOCIATI 


Louisiana 
ANDERSON, JAMES JR., Superintendent 
Standard Oil Co. of La., 


Pipe Line Department 


Shre veport 


PROMOTION FROM UNIOR 
Illinois 
SINGH, Nanpb, Sales Engineer, 
International Harvester Corp., Chicago 


WALTERS, WILLIAM T., Mechanical Inspector Building Departmt 


Lc. B.S. 
Louisiana 
NELSON, Bernarp S., Engineer and Construction Superintendent, 
A. M. Lockett & Co., New Orleans 
New York 
DOYLE, JoserH A., Vice-President, 
W. S. Rockwell Co., New York 
FINKEL, J. J., Inspection Engineer, 
New England Westinghouse Co., Springfield 
GITHENS, Tuomas F., Mechanical Designer, 
Chile Exploration Co., New York 


WILLIAMS, Harotp J., Instructor Applied Mechanics, 


Pratt Institute, Brooklyn 


Pennsylvania 
BENNETT, Ratrvu M., Superintendent, 
Frankford Arsenal, Bridesburg 


SUMMARY 


New Applications 209 
Applications for change of grading 

Promotion from Associate . 1 

Promotion from Junior 5 

Total 218 


Member's Pin Found 
New York } 


It is being held in the Society’s oflices and upon identification 


A member’s catch pin has been found in ity. 


will be returned to owner. 


ROLL OF HONOR 


To the lists already published of those members of the 


Society who have enlisted in the national service is added the 

following supplement: 

Bairp, Lyman §&., First Lieutenant, 

U. S. A. 

BALDWIN, Bert L., Major, Officers’ Reserve Corps. 

BELCHER, P. W., First Lieutenant, Engineer Officers’ Reserve Corps. 

BoarpMAN, A, Jay, Captain, Ordnance Department, Officers’ Reserve 
Corps. 

BRAYTON, HAROLD M., First Lieutenant, Ordnance Department, Officers’ 
Reserve Corps. 

Briccs, Leroy E., 
Corps.* 


Aviation Section, Signal Corps, 


Captain, Ordnance Department, Officers’ Reserve 


THe JOURNAL 
AFFAIRS Am.Soc.M.E. 
BRILL, GEorGE M., Major, Engineer Officers’ Reserve Corps. 
Byron, Leroy T., Chief Petty Officer, U. 8S. Naval Reserve 
Brooklyn Navy Yard. 
CASE, MILO M., Captain, Engineer Officers’ Reserve Corps. 
CONANT, WILLIAM 8., Ordnance Department, Officers’ Reserve Corps 
CRONEMEYER, HENRY C., First Lieutenant, Engineer Officers 
Corps. 
DALLIS, PaRK R., Captain, Engineer Section, Officers 
DirMeR, HvuGco, Major, Ordnance Section, Officers’ 


Force, 


Reserve 


Reserve Corps 


Reserve Corps. 


Doup, WILLARD, Lieutenant, Junior Grade, U. S. Naval Reserve Force, 
Naval Training Station, Great Lakes, Ill 
KICHENBERG, MARK A., Ordnance Department, Officers’ Reserve Corps.* 


FARRELL, MORGAN G., First Lieutenant, Engineer Officers’ Reserv: 
Corps. 
FiELD, CrosBy, Lieutenant, Ordnance Department, U. S. A. Inspection 


Division 


GILBERT, Hunrity Hl Captain, Ordnance: Department Otficer Ike 
serve Corps. 

GILLAM, WILLIAM Il bit I tenant, Ort rs’ Reserve Cor 
nance Department.* 

GREENWALD, Louis, Electrician Sergeant, Fort Totten, N. \ 

GJUITERAS, JULIAN G., Lieutenant, Company I, P. O. Battali Is 
Leavenworth, Kansas 

HAZLEHURST, JAMES N Majo Engineer Sectio (officer Reserve 
Corps. 

HENLEY, Ext K., Lieutenant, Junior Grade, United Stats \ il R 
serve Force 

HirscH, Gustav, Major, Signal Officers’ Reserve Corps 

JACKSON, JOUN R Captain, Ordnance Department, Officers’ K 
Corps 5 

JELLUM, KRISTEN, Second Lieutenant Engineer Officers Reserv 
Corps. 

KAELIN, CHARLES G., Captain, Ordnance Department, Officers’ Reserve 
Corps.* 

KEEP, HENRY, Major, Engineer Officers’ Reserve Corps 

KELLER, PARRY, First Lieutenant, Ordnit Department, Officers’ Re 
serve Corps 

KENRICK, ALFRED FE First) Regiment Mass. Engineers’ Natior 
Guard 

KNERR, LEwis E., First Lieutenant, Engineer Officers’ Reserve Corp 

KNOEBEL, CARL B., Company F, Ist Infantry, Texas National Guar: 


KUNZE, Epwarp J., 
Reserve Corps 
LENT, LEON B., Captain, 

Curtiss Aeroplane Co., Buffalo, N. Y. 
LYMAN, EvLinvu E., Captain, Ordnance 
Corps, Frankford Arsenal 
LYNCH, FRANK J., Aviation 
Texas University 
LYNDE, CHARLES C., First Lieutenant, 
McCLINTOCK, ALLEN P.. First 
Reserve Corps 
MACGILL, CHARLES F., 
MARTIN, KINGSLEY 
port Service. 


Captain, Quartermaster Department, ft 


Aviation Section of Signal Corps, active duty 


Department, Officers’ Resery 


Section, Signal Officers’ Reserve Cory 


Engineer Officers’ Reserve C« 


Lieutenant, Ordnance 


rp 
Section, Officers 
Ordnance Department, Officers 
G., Captain, Officers 


Keserve Corps.* 
Motor Trans 


» 
Reserve 


Corps, 


MOSMAN, ERNEST, First Lieutenant, Ordnance Department, Officer 
Reserve Corps 

RETTIG, GEORGE P., Office of Army Inspector Signal Service at Larg 
as Inspector of Airplanes and Airplane Engines 

SEES, JoserH S., Captain Ordnance, Officers’ Reserve Corps \s 
sistant Superintendent tf Smal \rn \m tle It \ 
Arsenal 

SELFRIDGE, SAMUEL W Second Lieutenant, Field rtillet (ffi 
Reserve Corps. 

SELSER, T. W., First Lieutenant, Engineer Office Reserve Corps.* 

Scott, ROSSITER 8., Captain, Engineer Officers’ Reserve Cory 

SLADE, ARTHUR J., Aeronautical Division of the Signal Corps 

SWirt, Harvey L., Lieutenant, Officers’ Reserve Corp 

rac, WALTER, Ordnance Reserve Corps 

TAYLOR, WILLIAM T., Captain, Royal Flying Cer] 

TiLson, Howarp, Captain, Ordnance Department, Officers’ Reset 
Corps 

Treco, A. C., Lieutenant, Springfield Armory, Springfield, Mass 

VocT, CLARENCE W., First Lieutenant, Ordnance Department, Officer 
Reserve Corps 

WALKER, PERLEY F., Major, 514th Regiment, National Army. Fy 


Riley, Kan 
WEBSTER, LAWRENCE 
Division, Officers’ Reserve 
WHIPPLE, C. EARL, Captain, Otlicers’ Reserve Corps. 
WHITLOCK, ELLIOTT H., Eng. Co., 9th P.T. Regiment, Ft 
Kan. 


b., Captain, Ordnance -Department, Inspection 
Corps 
Engineer 


Leavenworth, 


WILLIAMS, Fay B., First Lieutenant, Ordnance Department, Officers’ 
Reserve Corps. 
WILLIAMS, Sivas, First Lieutenant, Ordnance Department, Officers’ 


Reserve Corps. 
*Acceptance of commission pending at date of latest list from War 
Department. 
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FRANK LEWIS BIGELOW 


Frank L. Bigelow was born in New Haven on September 21, 
1862. He was educated in New Haven, attending Hopkins 
Grammar School and later Yale University. He was graduated 
from Shetlield Seientific School with the class of 1881, having 
specialized in dynamical engineering. 

Upon graduation he entered the shops of The Bigelow Co., 
He worked in 
the shops for about two years and in 1883 he was made secre- 
tary of the company. 


manufacturers of fire- and water-tube boilers. 
Later Mr. Bigelow succeeded his father 
as president. He was also president of the National Pipe 
He was a di- 
rector in the Merchants and National Savings Banks and in 
the New Haven Water Co. 

Mr. Bigelow was a member of the American Society of Naval 


Bending Co. for the last ten years of his life. 


Engineers. a member of the executive committee of the Yale 
Engineering Association, and was after graduation continu- 
ously the secretary of his class, 1881 (Sheffield). 


president of the Yale Press Association. 


He was also 


Ile became a member of the Society in 1887. 


He died in 


New Haven on June 20, 1917. 


CHARLES EUGENE WILLEY DOW 
E. W. 
April 25, 1859. 


Dow was born in Manchester, N. H., on 
He was educated in the publie schools of that 
work 
acceptance of a position as draftsman with the Amoskeag 
Mfg. Co. 

He held successively the positions of chief draftsman with 
the Brown & Sharpe Mfg. Co., Providence, R. 


Charles 


city, and commenced his professional there by the 


L.; mechanical 
engineer with the Hotchkiss Ordnance Co., also of Providence: 
Metallic Roll Co.., 
and manager of the American Bolt Co., Lowell, Mass. 


agent for the Drawing Indian Orchard, 
Mass., 

Mr. Dow was widely known in the textile industry of this 
country, having been closely associated with these manufac 
turers in humidification work and air conditioning for about 
fourteen years. 

At the time of 
vice-president of the Elbert Clarke Co., engineers, of Roches 
ter, N. Y. 

He was a member of the New England Cotton Manufae 
turers’ Association. 
1911. 


his death he was consulting engineer and 


He became a member of the Society in 
He died on June 16, 1917. 


CHARLES FITZGERALD 


Charles Fitzgerald was born in Monroe, N. Y., on October 1, 
1859. He received his early business training and experience 
with the Ramapo Car Wheel Co., in whose employ he worked 
from 1879 to 1882, leaving that firm to accept a position with 
John Roach & Sons, Chester, Pa. 

His next position was with the American Ship Building Co.., 
Philadelphia, where he was the foreman in charge of the erec- 
From 1885 to 1889 he worked with 
Robert Wetheri!’ «& Co. as outside erection engineer. He was 
next associated vith the Citizens Traction Railway Co. as 
chief engineer, and later as general superintendent of that 
company and the Consolidated Traction Co., Pittsburgh, Pa. 
In 1902 he accepted the position of mechanical engineer with 
the firm of Booth & Flinn, Pittsburgh. In 1906 he became 


tion of marine engines. 


general manager of the Brazilian Dredging Co., Brazil, South 


America. At the time of his death he was assistant to the 
president of the Pittsburgh Valve Foundry & Construction 
Co. 

Mr. Fitzgerald 1912 


Hle was also a member of the Engineers’ Society of Western 
He died on June 2. 1917. 


became a member of the Society in 


Pennsylvania. 


ALBERT FREDERICK GANZ 


Albert Frederick Ganz born in Elberfeld, 


April 25, 1872, and came to this country with his parents in 
1881. 


was Germany, 
After attending private and public schools he entered 
the College of the City of New York in 1886, and completed 
the first vear’s work in the mechanical course. For the next 
four years he was employed in the electrical works of Berg 
mann & Company, New York City, and of the Edison General 
Electrie Company, Schenectady. 


During this time he attended 


the Cooper Union Night School. He entered Stevens Institut 
of Technology as a member of the sophomore class in 1802 
Mechanical 


Was appoint a 


and was graduated in 1895 with the degree ot 


Engineer. Immediately after graduation he 


instruetor in applied electricity; two years later he was ad 
vanced to the position of assistant professor of applied ele 
tricity and physies; and in 1902 he was appointed professor ot 


With the 


dean of the 


electrical engineering and head of the department. 


appointment of class deans in 1908, he became 


senior class. The period of Professor Ganz’s connection with 


Stevens 1895 to the present coincided with the phenomenal 


advanee in the theory and practice of electrical engineering, 


and it is mainly due to his study and efforts toward improve 
ment that the electrical course was kept abreast of the times 
and that so many graduates of Stevens have been fitted for 
responsible positions in the electrical field. 
Professor Ganz was widely known in the engineering world, 
having made many commercial and scientific tests and invest> 
vations. 


He had made a special study of methods for miti 


gating corrosion of underground structures by electrolysis 


and was a national authority on this subject. He contribyed 


many valuable scientific papers to technical societies and 


journals. 

In Professor Ganz’s death his associates and former pupils 
have lost a friend whose helpfulness could always be de 
he took in 
clusions, coupled with his unquestioned integrity, commanded 


pended on. The great care which reaching con 


universal respect for his judgment in engineering matters 


His untiring energy and intense love of his work were ai 
inspiration to all. 
fellow of the American Institute of 


Electrical Engineers and cf the American Association for the 


Professor Ganz was a 


Advancement of Science, and a member of the following 


societies: The American Society of Mechanical Engineers, 
American Gas Institute, American Electrochemical Society. 


The Society for the Promotion of Engineering Education, I) 
luminating Engineering Society, American Water Works As 
sociation, National Electrie Light Association, and past presi 
dent of the New York Electrical Society. He was also a mem 
ber of the Hoboken Board of Trade, the Engineers’ Club and 
the German Liederkranz of New York, and of the Tau Beta Pi 
fraternity. 

Professor Ganz became a member of the Society in 1910. 
He died on July 27, 1917. 
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CASIMIR vox PHILP 


Casimir von Philp was born in Stockholm, Sweden, in 1853. 
After having finished his preliminary education, he entered the 
Stockholm Institute of Technology and in 


vraduated therefrom. 


due time was 

His first position was in the office of W. Wennstrom, in 
Oerebro, Sweden, but he did not remain there long, and after 
holding several other positions finally engaged in consulting 
engineering work. He saw, however, that the United States 
offered a much broader opportunity, and in 1880 came here 
with his family. 

Shortly after his arrival in America he obtained a position 
with E. D. Leavitt, of Boston, Mass., while in 


ploy had complete charge of several important undertakings, 


and his em- 
among them being the sewage pumping installation in Boston 
and the large pumping machinery constructed for the Calumet 
mines. 


After several years in Mr. Leavitt’s employ, Mr. von Philp 
obtained the position of chief engineer with the Burden Iron 
Company, of Troy, N. Y. In 1890 he became the chief en 
gineer of the Bethlehem Steel Co. 

After sixteen years Mr. von Philp severed his connection 
with the Bethlehem Steel Co. in order to devote all his efforts 
to his inventions in the field of presses. In 1908, however, he 
returned to the Bethlehem concern as manager of the machine 
department, a post which he occupied up to the time of his 
death. 


Mr. von Philp was a member of the American Society of 
Swedish Engineers, American Society of Engineers, and of 
The Fifty, organized to erect a memorial to 
John Eriesson in Washington, D. C. 


Committee of 
He was actively inter 
ested in the work of this committee and was instrumental in 
obtaining a donation of $500 to the funds of the committee 
from the Bethlehem Steel Company. 

He became a member of the Society in 1890. 
July 4, 1917. 


He died on 


HENRY SOUTHER 


Major Henry Souther, senior officer, aircraft engineering 
division, aviation section, Signal Corps, U. S. A., and vice- 
president Henry Souther Engineering Corporation, Hartford, 
Conn., died August 15 in the post hospital at Fortress Monroe. 
Va., following an operation. He was born at Boston in 1865 
and was graduated in 1887 from the Massachusetts Institute 
of Technology, where he specialized in mining and metal- 
lurgical subjects. After studying abroad the manufacturing 
methods and processes employed in the German iron and steel 
industry, he entered in 1888 the employ of the Pennsylvania 
Steel Co., at Steelton, and was made assistant foreman the 
following year. He was engineer of tests for the company 
from 1890 to 1893, resigning to become engineer of tests for 
the Pope Mfg. Co., a position which he held for six years. At 
the Pope works he organized the first testing plant ever in- 
stalled, it is believed, by a consumer of steel for the scientific 
testing of materials and developed the use of cold-drawn tub- 
ing for bicycles and automobiles. 

When the Pope organization was dissolved in 1899 he en- 
gaged in business as an independent consulting engineer and 
established a metallurgical and testing laboratory and did con- 
sulting work for the automobile industry. He was president 
and treasurer of the Henry Souther Engineering Corporation 
from 1899 to 1909 and became president in 1911, but of late 
years was not very active in the management of that organiza- 
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tion. He was vice-president and general manager of the Ferro 
Machine & Foundry Co., Cleveland, from 1915 to the outbreak 
of the war. Latterly he had charge of the aircraft develop 
ment of the army and created a corps for the inspection of 
aireratt. 


He became a member of 


Meehan 


He was prominent in the Association 


The American Society ot 
ical Engineers in 1894. 
oft Licensed 


Automobile Manufacturers, was a founder mem 


ber of what is now the Society of Automotive Engineers, and 
had much to do with the development of the iron and steel 


standards of that body. He was president of that society in 





HENRY 


SOUTHER 


1911 


a number ot 


and served as chairman of the standards committee for 


years. In 1915 he was made a lite member in 


recognition of this work. 


DANIEL A. WIGHTMAN 


Daniel A. Wightman was born in East Greenwich, R. I. 


, on 
August 7, 1846. He was educated in the schools of East 
Greenwich, attending for a time the academy there. Having 


learned the carpenter's trade, he worked at that while taking 
up the study of drawing at an evening school in Providence, 
R. 1. 

About 1870 he took a position as draftsman with the Rhode 
Island Locomotive Works. He soon became chief dratisman 
there and for a time was virtually superintendent of the shops 
In 1876 he aecepted the position of superintendent with the 
Pittsburgh Locomotive Works and was with them until he 
retired in 1902, then holding the position of general manager. 
While at Pittsburgh Mr. Wightman rebuilt the plant and 
made many improvements in locomotive design, the most im 
portant of which was the introduction of power flanging in 
place of the hand method for heavy boiler sheets. After retir- 
ing in 1902 he did some consulting work for the Baltimore & 
Ohio and Lehigh Valley railroads in connection with loecomo 
tive repair shops. 

He was a member of the American Railway Master 
Mechanics’ Association. He became a member of the Society 
in 1884. He died in Warren, R. I., on July 6, 1917. 
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EMPLOYMENT BULLETIN 


HE SECRETARY considers it a special obligation and pleasant duty to make the office of the 
Society the medium for assisting members to secure positions, by putting them in touch with 
special opportunities for which their training and experience qualify them, and for helping any- 
one desiring engineering services. The Society acts only as a clearing house in these matters. 


GOVERNMENT REQUESTS 


The Society has been asked to make suggestions of men for the 
following positions with the Government. Further information 
will be given on request. Non-members of the Society having the 
qualifications may avail themselves of these notices by enclosing 
with their reply a personal introduction to the Society. 


AERONAUTICAL MECHANICAL ENGINEER Age, 25 to 40 
preferred Salary up to S270 (Jualifications Fechnical education 


with degres f M.E. or ¢ E. or its equivalent and good practical ex 


perience with first-class manufacturing concerns Must be able to 
handle and direct men Duties: In Washington, or as district man 
ager of the various branches of the Inspection service; or at one of 
the various factories where airplanes and engines are being mat 
tured 2050 (Serial No, 31) 


AERONAUTICAL ENGINEER Ave, 25 to 40 preferred Salary 


up to $3600 Qualifications Familiarity with complete design of at 
aeroplane and the ability t irry through new designs in same 
Should be able to direct and handle men Duties: In Washington, o 
it one of the various airplane factories where airplanes are being 
mad to act as Senior Inspector or to act as advisory engineer te 
such inspection for 2059 (Serial Ne ae) 


YOUNG ENGINEERS of high grade. experienced in the manufa 
ture of small arms, small-arms ammunition, or similar repetition 
work, such as the making of typewriters, adding machines and sewing 
machines, for duty in the Small Arms Division of the Ordnance I 
partment; and also for inspection duty at the various ammunition 
factories which will supply small arms and small-arms ammunitior 
for the Government 1108 


MECHANICAL ENGINEER of experience with electrical auxiliary 
machinery and with hydraulic-electric machinery, of proved ability, 
to act in consulting capacity in mechanical matters affecting ship 
design Salary commensurate with qualifications desired cannot be 
paid, but nominal salary will be paid and man of high ability who can 
volunteer balance of services is desired 1165 


HEATING AND VENTILATING ENGINEER AND DRAFTSMAN 

ELECTRICAL ENGINEER 

MECHANICAL ENGINEER 

Under Civil Service Commission, September 4 Request Form 2118 
Treasury Department, Washington Pending establishment of eligible 
list temporary appointments will be made, in office of Supervising 
Architect Majority of engineers appointed are versed in heating 
and ventilating work or in electrical work only, but it is planned to 
include design of entire mechanical equipment of large buildings 


2074 


EDITORIAL ASSISTANT. Position covers the technical review 
and editing of manuscripts to be published as bulletins of one of 
the state departments, shorter papers for the trade and scientific 
journals, preparation of semi-popular articles on the work of the 
laboratory, news items for the press and assembling of material for 
monthly and annual reports. Entrance salary, $1500-$2000, 2128 


INSPECTORS AND ASSISTANT INSPECTORS OF ORDNANCE 
EQUIPMENT. Subclassification of this examination will be for in 
spectors and assistant inspectors of aluminum and mess equipment 
These items comprise such articles as meat cans, aluminum and steet 
knives, forks, and spoons, plates and similar articles. Their duties 
will be to supervise the inspection of these items, both in process of 
manufacture and when ready for delivery. Also, they will have 
charge of operation of vouchers and other papers by which the con 
tractor receives payment for the articles supplied. These positions 
are Civil Service appointments and will pay from $1000 to $2000 per 
annum. Applicants must have completed a course in a college or uni 
versity of recognized standing and have at least one year’s experi- 
ence in the lines of merchandise they purpose to inspect, or they 
must have a high-school education or its equivalent and in addition 
at least four years’ experience in these lines of work or in related 
lines. Applicants should be at least 25 years of age. No person 
who is liable to call in the first draft quota can be considered for 
this position. 2117. 


MECHANICAL ENGINEERS, ORDNANCE DEPARTMEN’ 


ile as Reserve Ordnance Officers, principally with the grade of Ist 
Lieutenant Men should be, probably, between 31 and 35 year 
age, and graduate engineers who have had experience in rhitie 
design. 2072 


MECHANICAL ENGINEER QUARTERMASTER'S DEPAK'! 


. 


MENT, salary $3,000 (Qualifications Training and experience in t 
design and construction of central heating plants and central powet 
plants, together with general knowledge of mechanical engineering 
and office administration Appointments to this positior ibje 
certification from U. 8S. Civil Service Commissior 2000 


PRODUCTION SECTION CARRIAGE DIVISION ORDNANCI 
DEPARTMEN'I Positions: First Lieutenant, Ordnance Officer Ite 


serve Corps Salary, $2,000 per year plus $500 (regular army allow 
ance) and traveling expenses Age, 27 to 40 years Duties: Position 
under both calls will be in Washington or in field work at arious 
factories in the United States They will be for the duratior the 
war. Applicants must be physically sound 

Qualifications Training and several years’ experience in machine 
shop practice and production Must be capable of investigating plant 
to determine capacity for orders and to investigate causes of iilut 
of contractors to make promised deliveries 2085 (Call Ne sO) 

Qualifications: Training and experience in purchasing machine to 
ind equipment, steel castings, forgings, and other raw material ane 
supplies used in machine construction ind gener knowleds 
them. 2085 (Call No. 37) 

For the following positions, Nos. 2118, 2119 ane 120, lettera showing 
qualifications should be sent to the Secretar Further information 


cannot be given at this time 


SUPERINTENDENT OF WOOD-WORKING SHOP ro be famil 
with the operation of modern planing-mill machinery such as re-saws 
rip saws, molders, et« as required to manufacture wood parts of 


airplanes and pontoons Also to be familiar with the construction 
of life boats or racing shells, or working boats, or airplanes and 
pontoons To be of sufficient executive experience to warrant confi 
dence in his ability to build up and control a force of 200 men. 2118 


SUPERINTENDENT OF THE METAL SHOP lo be familias 
with general sheet-metal work, including brazing, and welding by 
the autogenous and spot-welding processes; and with the design of 
dies for, and operation of, punch presses. To be familiar with gen 
eral machine-shop and tool-room practice. To have some little expe 
rience with manufacturing automatics To have rudimentary knowl 
edge of the heat treatment of steel 2119 


ENGINEER OF EXPERIMENTS, OR RESEARCH ENGINEER 
ro have an engineering education, experience as engineer o 


tests or 
research, and an understanding of the value of time 2120 


POSITIONS AVAILABLE 


In forwarding applications, stamps should be enclosed for traas- 
mittal to advertisers; applications for non-members should be 
accompanied by a letter of reference or introduction from a mem- 
ber, such reference letter to be filed with the Society. Copy for 
notices must be in hand by the 15th of the month. 


TOOL DESIGNER who is resourceful and can follow work through 
to completion. Technical man with practical shop experience. Loca 
tion Connecticut, 185 


SALES ENGINEERS. It is desirable that applicants be young 
men between 25 and 30 years of age, preferably M. E. graduates of 
some approved engineering college, and of good appearance They 
will be expected to undergo a period of probation and training in 
various offices of company for responsible and higher positions in 
sales work. If a call cannot be made, application may be made by 
letter in applicant’s own handwriting, stating age, education, previous 
business training, if any, salary desired, etc. Location New York. 205 


STRICTLY HIGH-CLASS MAN who can conduct classes and give 
lectures covering automobile subjects for a large public institution 





792 


of the Middle 
tical 


Must be a 
afraid of work. 


Northwest 
nee and not 


technical with 


421. 


graduate prac 


experie 


ELECTRICAL 
electrolytic 
New York 


ENGINEER 
plants for producing 
S11 


possessing extensive with 


experienc e 


oxygen and hydrogen, wanted by 


concern 


MACHINERY 
company 


DESIGNER in 
Location 


turbine department of electric 


S94. 


large 
Massachusetts. 


MASTER 


and 


MECHANIC for lead-smelting plant 
oncentrating mills. Must be man of 
handling varied classes of mechanics 
and experience Location Utah. 906 


operating blast fur 
strong personality 


full details of 


naces 
capable o Give 
mlucation 


rECHNICAL ENGINEER with experience in steam engineering to 


uct as assistant operating engineer in large industrial plant located 
near Chicago. State age, experience and salary expected. 955 

SALESMEN on machine tools to represent large New York export 
ing corporation in China, Australia and South Africa. 964 

DESIGNERS Men experienced in steam-engine and turbine work 
preferred, 967 

DRAETSMAN imiliar with power-house work, installation of 
equipment, piping, etc... and competent. to work out different prob 
lems involved from general outline without need of more or less con 
stant supervision. Salary $25 to $28 per week. Location New York 
oo 

DRAETSMEN AND DESIGNERS Experienced men with some 
knowledge of valves and fittings; good future with large concern 
State experience in full, salary expected and references Contiden 
tial 1002 

DRAFTSMAN for patent-office drawings Salary $25 to $35 Loca 
tion New York 1022 

YOUNG ORGANIZING ENGINEERS for intensive management 
work, in general manager’s office of one of the large units of the 
rubber industry. Opportunity decidedly promising State initial 
salary expected, age, experience, qualifications, et« Please give full 


character-indicating letter Location Middle West 


1047 


MECHANICAL LABORATORY 
New York. Recent 
more years of practical 


ASSISTANT for 
mechanical 
work 


s¢ hool 


technical 


in Greate! engineering graduate with 


one or since graduation Single man 


ibout twenty-five years of age preferred Position offers exceptiona 
opportunity for advancement State age, education, experience, pres 
ent employment and references. Enclose photograph with applica 
tion Salary $1200 1060 

ELECTRICAL TESTER wanted immediately by Chicago blower 


manufacturer ; to work as draftsman 20 per cent of time. Permanent 
position, with opportunity for promotion to salesman, designer or fore 
Salary $18 for first 20 weeks 


scribe education and physical condition 


man, Experience 


1075. 


unnecessary De 


DRAFTSMAN. Young engineer, preferably technical graduate, with 
ubout a year’s practical experience; who could work into a good 
position. Salary $25 to start. Location New York. 1080. 


DRAFTSMAN AND ESTIMATOR for work of varied character 
with large concern; good opportunity for advancement. Location 
New Jersey 1104. 


MECHANICAL-ENGINEERING DEPARTMENT of a Middle West 
state college desires applications from men suitable for the position 
of foreman in machine shop. The successful applicant must have had 
several years’ actual machine-shop work and be familiar with methods 
of mass production and scientific management 
sirable but not absolutely necessary. 


College training de 
Should have had experience as 
assistant foreman in some successful shop, and prefer 
teaching experience, although this is not absolutely 
Prefer a man not over 35 to 40 years of age. 1112. 


foreman or 


ably some 


nec 
essary. 


DRAFTSMEN 
arms and 
machinery 


experienced in 
machine 
Location 


ordnance work, 
guns; or experienced in 
Ohio. 1131. 


particularly 
complicated 


small 
automatic 


COMBUSTION ENGINEER. Duties primarily those of efficiency 
work in the burning of fuel and generation of power, also in the use 
of power in the various departments of plant. Power plant is of 
4000 hp. capacity, with extensive distributing system for air, steam 
and electricity. Excellent opening for a man interested in steam 
power-plant work. State fully qualifications, training and experience. 
Location New Jersey. 1133. 
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GRADUATE MECHANICAL ENGINEER with knowledge of theory 


of centrifugal machinery— preferably fans, pumps and compressors 
and also thoroughly familiar with their design and methods of test 
ing. Apply by letter. Location New York. 1140 

COMPETENT MAN, about 35 years old, to take hold of mainte 
nance and machine repairs and general shop economies refer one 
with a technical education and enough shop experience to understand 


the operation of all machine tools, and who has a full appreciation 


of the value of time on an operation without going into any effi 
ciency work. Opportunity for advancement and eventually an execu 
tive position. 1166 

MECHANICAL ENGINEER Technical graduate several years 
experience along general and mechanical lines. One conversant with 
industrial machine design preferred. Permanent position with large 
corporation State age, college, previous experience and salary de 
sired Location Cleveland 2025 

MECHANICAL DRAFTSMAN. Young college graduate preferred 
General industrial-mechanical engineering work Permanent position 
with large corporation. State age, college, experience if any, and 
salary desired. Location Cleveland 2024 

INSTRUCTOR IN MECHANICS and strength of materials wanted 


by an eastern engineering school. Must have had the usual technica 
training in experimental laboratory work, so that he can also assist 
In hydraulic and steam laboratories Good opening for the right 
man State additional training and experience if any Salary wil 


depend on the amount of work that can be carried 


Oger 
athe 


ASSISTANT 


PROFESSOR in sanitary engineering Location near 
New York City 2026 

AUTO REPAIR MAN familiar with Hurlbut type of truck On 
year contract Prefer a single man Salary $175 Location Chile 
near Valparaiso. Expenses down and back 2002 

ESTIMATOR for New York concern engaged as engineers and 
contractors for power plants, ventilation, steam and hot-water heat 
ing. 2105 

YOUNG MAN between the ages of 25 and 2S who is not drafted and 
who is interested in manufacturing work Position will give hin 
full control of the cost work. Salary to start, $100 per month, an 
depends upon the man Applicant need not be experienced in tl 
same line, but should have some knowledge of the line Location New 
Jersey 2109 

ASSISTAN'I YOUNG ENGINEER for office consulting eng 
neer, to assist in development of patents and inventions Location 
New York. 2110. 

SUPERINTENDENT for firm engaged in the japanning and enam 
eling of automobiles Man of executive ability and experience in line 
that would fit him for taking charge of shop Location Long Island 
City 2111 

SEVERAL GOOD DRAFTSMEN who have had experience in de 
signing machine work, in particular stoker work 2114 


EXPERT ‘TOOL 
line of safety 
must 


AND FIXTURE-DESIGNING DRAFTSMAN for 
valves, steam gages and similar equipment 
sufficient 


Applicant 
education and experience to enabie bim to take 
charge of the drafting department, within a reasonabk as chief 
draftsman New York. 2115 


have 


time 
Location 


WORKS ENGINEER Must have thorough knowledge of tool de 
sign for automatic machines and ability to plan and demonstrate oper: 
tions. Duties include general supervision of tool design, too] 
machine repair and plant maintenance. Salary to start $3000 


making 
Apply 


by letter. Location Ohio. 2116. 
ASSISTANT CHEMICAL SUPERINTENDENT for plant involving 
a wide field, with over 1200 employees, near New York Man must 


have ability to handle men. 2028, 


DRAFTSMAN familiar with 
portunity in a Central 


water-wheel 
Massachusetts 


equipment 
concern. 


Unusual op 


Technical graduat: 


preferred. 2042. 
JUNIOR DRAFTSMAN who can do detail work from sketches or 
personal instructions. Salary $15 per week. 2043. 


MECHANICAL ENGINEER to take charge of engineering depart 


ment. Must be thoroughly familiar with the design and operation 
of pulp- and paper-mill equipment. Should be competent to design 
buildings. A sound working knowledge of steam and electrical power 
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plant design and operation is required Good opening for a capable 


energetic man Location Hammermill Paper Co., Erie, Pa 2044 
IUNIORN DRAERTSMAN wilt 


$125-175 Location Michigan 


experience in heavy 


motors Salat 


DRAFTSMAN on electrical machinery for power plant layout work 
Salary S150-160 204s 
ASSISTANT CONSTRUCTION SUPERINTENDEN'I Must e ae 


istomed t ind_dje men ivy out work, to carefully watch a details 


i imal ln good organizer Main requisites are in connection with 
uN equipment dings read ted piping, tank 
ifting, tims. detail et Blueprint vi net alw ow detail 
onsiidera Khow ledge ent ! rder t rt the field 
‘ | t it «le Sat $175 tar idvancement according to 
t fri nfiormation mis 1 ige, nationality i 
ng 1 draft t re ‘ \ r id report fe 
| t 2049 
INSTRUCTORS r (1) Applied Scier I ! ! ! 2 
M ini nd | I t Electr t nted ! 
n i kivn Sa ear $1200 1 s1500 tj nd 
Prete I ‘ men with 1 ! i I 
alr g al | ind te FL per App 
- ‘ ! 1 xper i I t 
‘ ble L050 
INSTRUCTORS I 1 per ing 
t e student ! m eg 
~ Arr 4 } ‘ 
S id ne rt lisassembling nd 
1» 
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. ' r ne r rh 
s Slim S12 t r re ‘ ! il 
. ne W I tah 1 117 g ! t mie ni neg 
! re I i what ir vit ‘ 
\ ke ng t 
i r ! gA5 ! t 1 


MECHANICAI AND ELECTRICAL ENGINEERS on W ted 


MECHANICAL ENGINEER, age about 35, to tr ‘ n Dut | 
Incl M t I £ knowledg ma ‘ product 
‘ I lred med Eexpor ‘ ! I 

ntia ~ t g cperience roa 1 1 
w I ert 2054 

YOUNG MECHANICAL ENGINEER whe ndustrious and capable 
nal is had fuel-econon tests and power-plant testing nd practical 
Xp ‘ t ind testing lern Westinghouse 

nm I I’ 1dvancement right . I ’ n 
Now J “ 


YOUN? PRCHNICAL GRADUATE in production department 


per ' in manufacturing operatior nd our 
tands machine tools Position will pay from $75 $100 per 
nth at the beginning and future will depend upot ility Mu 
rgeiic and not afraid of work and ipable of developing execu 
bili 2057 
DRAFTSMAN or or d motor design S iry about $40 per 
} POS 


DESIGNERS on 


heavy 


RAPID DETAIL DRAFTSMAN AND hydraulic 


" nes, electric furnaces, gas producers, 


machinery for steel 
plant and coke-oven equipment, coal and ore-handling equipment, and 


nplicated structurai details. Location Cleveland, 2061. 


SALES ENGINEER for Cleveland territory to handle power plant 
equipment Technica 


2062 


graduate preferred with power-plant and sales 
experience 


DESIGNER for tools and rapid-production devices wanted by engi 
neering department of a munition factory 2066. 

DRAFTSMEN on mechanical-stoker work. Men familiar with boiler 
room layouts, building construction or heavy-machine design accept 
able Salaries up to $30 per week to start, depending upon ability 
and experience. Permanent positions 
\uxiliary marine machinery, 


Also draftsmen experienced in 
hoisting engines, hoisting-engine design 
in connection with this class of machines, engine designers Salaries 
up to $30 per week Location Philadelphia. 2069 

MECHANICAL ENGINEER who has had several years’ experience 
'n the design, construction and erection of machinery, structural work. 
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piping, et ind pretlerably man i t 
| 4 ) b 
permanent position among ongenial i ‘ 
City but must be willing to go out o tow! A ! l 
$225 per mont t tart 2OT70 
rWO TECHNICAL GRADUATES appre 
e wilt experience sufficient breadt! 
t pr ‘ 7 ure I l t 1 M 
ri eandied x perience yet mi ad I 
er t il the riot problem mar 9 
I iti M sett L071 
CHIEF DRAFTSMAN I tion Conne 
INSPECTOR competent t ndle st of 
, : . . ' (or 
nsulting onst! ! d gemetr 
tieut OTS 
ASSISTANT SUPERINTENDENT ( 
Start it S150 per ry nt vith " , ‘ t SOM I> ‘ or 
nd pl ~ ! 
T 
DRA TSMAN } ad 
g | ially 
~ < I It 
EXPERIENCED TIME-STUDY M r 
! 
MECUANI L ENGINEERS erier and 
\ \ yd | ‘ 
PRODECTION PLANNING MAN ) 
\ ! 
W p rh | ng £ 
I ( OSS 
MERICIENCY rIME-STUDY MAN ‘ 
Thiel ‘ ‘ 
I if Connect , OOSD 
EMPLOYMENT DEPARTMEN'I HEAD M take 
rg who | d me xperier ’ p the 
lifferent pl ‘ hiring nd Keeping ‘ I t ‘ 
TH 
PRODUCTION MANAGER for tor _ 
wit headquarter t New York offic Mar \ ! , 1 40 
S depend nt por 1 Wr f nt 
r g¢ brief r tion ' . 1 
INSTRUCTORS in steam-engineering ! rt I 
ent recruits S50 a week, hours 9-11 1 ( 200 
INSTRUCTORS in machir desigr \ k 
Location Rrookivn. N. y 2004 
ASSISTANT IN STEAM LABORATORY Salat t $1,200 
Previous teaching experience not necessary Location Brool i 


2095 


TECHNICAL GRADUATE wanted as instructor in mechanical 
neering, tracing, machine design, gas engines and machine 
southern university In application state age, educatior 


references and salary desired 2098 

AUTOMOBILE ENGINEER 
motor trucks 
be good correspondent 


capable of designing pleasure cars and 
Russian requirements desired Must 
Middle-aged pre ferred In first letter 
state age, education, experience in detail, salary xpected, also when 
at liberty. 2104 


Experience with 


man 


\ LARGE GROWING PAPER MANUFACTURING CORPORATION 
can offer excellent opportunities for interesting and effective work to 


two young college graduates with tact, initiative, ability and common 


sense Non-graduates with two or mors years of manufacturing ex 


perience will be considered; men wanted who can develop and who 
have the vision to see and grasp an opportunity. Fair 
at start Give complete information 


the right ones are found, 


living salary 


Men will not be engaged until] 








704 SOCIETY 
EMPLOYMEN'I 
Pittsburgh 


Hoo 


MANAGER in 
Exceptional 


the 
men 


plant men in 


opportunity 


employing 


district for experienced 


PRODUCTION MANAGER in 
system ol 


organization under a 
the production 
and routing 
training 
management, 


operating pro 


gressive under 


all 


years of age 


management ; manager 
Man at least 30 


some years’ 


questions of planning, scheduling 


who has had a technical and experi 


ence along modern methods of and whose personality 


> 
Posi 


attract 


will enable him to easily control quite a large force of people 


tion offers splendid opportunities and pays such salary as will 


i high type of man Location Middle West 2125 


DRAFTSMAN Weekly salary of $20. Apply by letter to Employ 


ment Department Maxim Munitions Corporation Location W 
town, N. ¥ 2124 
MAN to take charge of a stationary engineering department, and 


had 
Opening 


who has actual addition technical 


type ot 


operating experience in 
should be desirable 
Prompt action 


2126 


to a 
interested in 
decision 


training for 


necessa ry, 


man 


educational work because will be 


made in a short time 


YOUNG SALESMAN in the Boston or Philadelphia districts. Gua 
antee income and extended commission on sales Applicant should 
have an education, good appearance, some advertising or artistic 
ability preferred 2127. 


STRUCTURAL 
plants, 


STEEL 
industrial plants, 


DRAFTSMAN 
power 


experienced in powdered 


1011 


houses, layouts, ete 


ASSISTANT SUPERINTENDENT for maintenance and constructior 


work in chemical factory. Technical graduate desired Location S 
Louis Salary $1,500 1149. 
MEN AVAILABLE 
Only members of the Society are listed in the published notices 


in this section. Copy for notices should be in hand by the 15th 
of the month, and the form of the notice should be such that the 
initial words indicate the classification. 


in consecutive issues. 


Votices are not repeated 


PRODUCTION SUPERINTENDENT American, age 36, married 
Twenty years’ practical experience in interchangeable parts manu 
facture, such ae locomotives, road rollers, traction engines, conveyor 


machinery, rock crushers, marine engines, and munitions Has 


had 


wide experience as sales engineer and has successfully held positions 
as machine shop foreman, general foreman, superintendent Desires 
position with Eastern firm, preferably Philadelphia or vicinity lest 
of references 1-207 

CONSTRUCTION SUPERINTENDENT Japanese, aged 42. Four 


teen years’ practical experience in mechanical and electrical installa 


tion work as foreman, inspector of railroad cars and electrical building 
constructor \t present employed in one of the largest 


power-plant and 1-298 


traction com 
panies as sub-station designer 
SUPBRINTENDENT 


vears’ 


foreman, who has 
experience in mechanical and executive 


1-299 


General had 


positions in interchang: 


seventeen 


able manufacturing, desires position. 


MECHANICAL ENGINEER broadly experienced in design and man 


agement of power plants, factory maintenance and development of 
methods and processes, desires position where such experience along 
with executive ability and chemical training will be of value A 
present employed 1-300 

CHIEF DRAFTSMAN OR ASSISTANT ENGINEER, now chief 
draftsman of a staff of twelve, totaling a monthly payroll of over 
$2000, desires change of location Specialty, large industrial plants, 


as mining and smelting, covering all branches of engineering. Salary 


$250 a month. Age 36, American born, single. Associate-member 
A.S.M.E 1-301 
WORKS MANAGER OR CHIEF ENGINEER. Technical graduate, 


M.E., experienced in superintendence, management, and in shop plan 
ning and intensive production of duplicate parts. Salary $3500-$4000, 
depending upon nature of work. Prefers near New York 
Philadelphia, but will consider any proposition located in 
United States. I-302. 


location or 


good the 


CHIEF ENGINEER AND RESEARCH EXPERT with 16 years’ 
practical training in oil and gas-engine development work. Broad 
experience in the fine points of both the technical and business side of 
engineering, with special aptitude for research work and the per- 
fection of new Thoroughly to handle men and to 


ideas. competent 


AFFAIRS 


THe JouRNAL 
AM. Sox M ke 


take charge of the development, design and supervision of construction 
of either marine or 
employed Best of 


stationary internal-combustion engines At present 


references L303 


age 25, 


MECHANICAL 


Desires a 


ENGINEER = a. 9 


with a 


graduate married 
work 


drafting-room 


position where and will 


count. Mechanical 
ent employed 


future responsibility 
electrical 


the Ez 


and 
Location in 


experience, \t 
304 


pres 


ist preferred I 


ENGINEERING 


Seven 


EXECUTIVE 
experience in 


Technical graduate, age 29, married 


years’ designing, manufacturing and industrial 


plant constructior Wants responsible position At present employed 


is mechanical engineer for eastern steel foundry 1-305 


STEAM 
married 


AND COMBUSTION 
Nine 


ENGINEER 
practical 


rechnical graduate, age 


34 vears experience with large oncern 


including executive experience and the handling of men Desires 
change of location 1-05 

ASSISTANT TO EXECUTIVE OR EXPERIMENTAL ENGINEER 
Stevens M.E. graduate, age 2S, married, finishing present engagement, 


rhree 


work in n 


returns East cessful 


in executive and experimental 


early in Septembe r vears suc experience 


two 
self-confidence 


itural gas, and years’ in 


power-plant operatior Possesses energy, initiative 


Desires position with large industrial or engineering concern Initial 
salary not a primary consideration, but position must be permanent 
and offer a future 1-307 

ASSISTANT SUPERINTENDENT OR CHITER DRARTSMAN, age 
28, experienced on tools, jigs and fixtures for motors or munition 


wishes to engage permanently with : ished firm in this busines 


\bilitv has been proved Salary S250 Location n tl | 
ferred but not essential I-308 

MANUFACTURING EXECUTIVE M. E. Lehigh, age 50, wants t 
conbect with a live organization producing mechanical material Right 


years’ executive and practical experience in engineering and efficiency 
methods, tools machinery quipment and = labor-saving thods 
Specialty, quantity production interchangeable parts L300 

MECHANICAL AND ELECTRICAL ENGINEER Pechnical gradu 
ite, age ZS, two years with engineering department of inufacturer of 
gas producers, internal-combustion engines and steam pum twe 
years with manufacturer of electrical machinery At present assistant 
gas and electric inspector in a large city Also familiar with storage 
aitteries and power-plant practice. I-310 

RECENT M. IL. T. GRADUATE desires position involving liciency 
planning or time-study work 1-511 

SUPERINTENDENT OR WORKS MANAGER ato present employed 
in that capacity wishes to make a change Fifteen years’ experience 


in the manufacture f mealum-weight inter rigee rte i! rp 


quantities Under favorable conditions would consider aking an 
investment as a guarantee of good faith I-312 

MECHANICAL ENGINEER AND PRODUCTION ENECUTIVI 
Age 39 Practical experience as toolmaker, designer, foreman, super 
visor of engineering, tool and experimental departments Experienced 
in the manufacture of small and medium interchangeable parts, and 
knows how to handle men to get cooperation \t present employed 
uut seeks larger field Location preferred, New York City or vicinity 
1-315 


EXECUTIVE ENGINEER M. E 


perience along lines involving design 


Lehigh, age 43, with good ex 


operation, construction, purchas 


ing, management, et Several years in responsille harge of the 
construction of power and industrial plants Wishes a position of 
responsibility connected with the commercial rather than the strictly 
technical side of engineering, as manager, assistant manager, superin 
tendent, sales engineer, manufacturer's agent, et: \f present em 
ployed. Salary $3000-3600, 1-314 

WORKS MANAGER or General Superintendent, age 36, desires 


connection with large plant making any product from automobiles to 
clocks Broad-gage, fully trained executive, experienced in plant lay 
outs, best shop practices, management-control methods, systems and 
man training. Successful in all jobs successively through preduction 


design and control divisions \ man with vision equal to the possibili 


ties of a business and accustomed to make plans become facts Full 
details on request 1-315 
MECHANICAL AND EFFICIENCY ENGINEER desires responsible 


and 12 
construc 


position, any location. Technical education, M. E. and C. E., 
years’ general engineering experience, including power-plant 


tion and operation, appraisal work, railroad and highway construction, 


general machine-shop work, installation, design and construction of 
heaters and general power-plant efficiency work. Good executive and 
well known as writer of technical subjects 1-316 


CHIEF DRAFTSMAN with broad experience and a successful record 
desires position with a growing concern where his initiative and in 


dustry will lead to advancement 1-317 























A Review of Engineering Progress and Attainment in 


ENGINEERING SURVEY 


Mechanical 


telated 


Engineering and 


Fields, Including a Digest of Current Technical Periodicals and a Selected 


List of 


Industrial Research in the United States 
b ipe: Secret 
trial 


Scientific and Indus 


ary of the Department ot 


Rese; re} ey vland), issued the first ot a semes ol 


prarpers projected hy\ the Advisory ( ounell, and bearing on ll 
dustrial researe| It contains a fully illustrated report of Mr. 
\. P.M. Flem Industrial Research in the United States 


ot America, based on a visit to America last vear, The report 


is divided inte sixteen sections, is preceded by a short introdue 
tion, and has a good index, The author deals with every kind 
of industrial researeh as undertaken by (1) manufacturing 
corporations; (2) associations of manutacturers; (3) univer 
sities and colleges: (4) national institutions: (5) commercial 


laboratories: and (6) serentifie societies. He next discusses the 


questions as regards ] endowments tor seientifie research ; 


(2 thre 


coordination research in the United States: (3) the 


selection and tramime of researeh men: (4) the fundamental 
consideratio i" dustrial researeh: and (5) the organizatior 
ot Britis dustrial researeh All these are fundamental 
questions which the author's experiences have raised in his ow! 
mind ol \ el his readers will he likely lo ask. To some 
of them he suggests answers which eannot fail to stimulate 


thought and = discussion. basis of national 


Industry is the 


prosperity, and no stone should be lett unturned to tacilitate 


Its progress The Instances adduced by the author show that 


The 


nation is entering upon a new phase in industrial and economiu 


il this respect researe! is of the utmost Importance, 
lite, and its deve opment will he governed largely by the extent 
to which new knowledge Is obtained and is tur ed lo 


(The Trade Jo 


358 ) 


scientihe 


the benefit ot all coneerned. Foundry urnal 


vol. 19, no. 187. July 1917, p. 
Research as a Profession 

Address 
meeting of the Worcester Polvtechnie Institute and Enginee1 
ing Societies on May 18, 1917. The 


Department of the 


delivered by Dr. P. G. Nutting before the joint 
author is engineer in 
Westinghouse 
Electrical and Manutaeturing Company at Pittsburgh, Pa. 


charge of the Research 


The most interesting part of the address is that referring to 
industrial-researceh organization. 

[t is the opinion of the speaker that industrial research is 
preéminently fitted to be carried on by teamwork. He believes 
that this system is much more efficient than the elimination 
cell System, where each leading man has a room, or suite of 
himself and 


rooms. to keeps his work to himself. In the 


ideal organization two or three men work together on the 


same large problem, or group of problems, the aim being to 


have a good theoretical man and a good experimentalist 
working together as much as possible, or even a physicist and 
a chemist in some cases. 

The characteristic of the teamwork plan is the conference 
system. The five or six men most interested in the problem 
meet for an hour each week to diseuss it in its various aspects, 
to plan new work and to consider various applications of the 


results obtained. 


The ideal conference is composed of not less 
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Engineering Articles 


tha four, or not more than eight me and includes a etl 


ment stenographer. To on experienced in such teamwork tl 


results of getting together are simply amazing. A good sug 
vestion Is no sooner made than capped by a better one, and 
the saving time and effort is almost incalculable 

The conference system aids in putting useful results before 


thie other wing of the Research Divisio! . and he tore the Pate nt 


Department. In the Westinghouse Company, at each of the 


conferences, were present representatives of the other wing 


ot the Researeh Division charged wit! 


taking ip any 
immediately appleable; there is also present a member of the 


Legal Department, who takes care of any ideas worth obtain 


1 


ing. This plan of conference relieves the scientifie men trom 


responsibility for calling the attention of the works, or of 
the Patent Department, to useful obtainable results Journa 
of the Worcester pP lutechnis Inst tute, vol "0. no 5. J ily 


1917, pp. 312-322 


French National Laboratories for Scientific 
Research 

The French Academy of Seiences appointed 1916 a 

special commission to study the question of the need of 


national laboratories in France. After reviewing what private 


initiative has done in France and what the government and 


private enterprise have accomplished in other countries, 
notably in Great Britain, the United States and Germany, the 
commission concludes that there is an urgent need in France 


for the establishment of a national laboratory for scientific 


research. Such an institution could be placed under the 
control of the French Academy of Sciences in the same way as 
the National Physieal Laboratory in London is placed under 
that of the Royal Society. 

After hearing the report, the Academy of Sciences has 
passed a resolution to the effect that the establishment of a 
National Laboratory for Physical Science and Mechanics is 
highly desirable, and that it should be specially entrusted with 
the work of scientifie research for the purpose of promoting 
industry. The resolution contains some hints as to the status, 
organization and administration of such a laboratory, further 
details of which are elaborated in the commissioner’s report 
As regards financial support for the new institution, the report 
states that in France it would be useless to wait for the large 
industrial firms to combine and take the initiative, as they did 
in Great Britain, and to try to start the laboratory without a 
Government grant. To insure a suecessful start for the insti 
tution, about $100,000 would be required, apportioned among 
(The vol. 


the central institution and its branches. Iron Age, 


100, no. 6, August 9, 1917, p. 311) 


The New Jersey Zinc Company’s Franklin 
Laboratory 
The Franklin 


analysis of produets from the two concentrate mills in its 


Laboratory was designed mainly for the 
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neighborhood, such as determinations of zine, iron, manganese, 
etc.. in the ores. Within the last five years, however, it has 
been found advisable to examine most of the supplies of the 
mills. and therefore additional space and equipment was 
allotted for the examination of such substances as oils. greases, 
soaps, alloys, fuels, paints, explosives, and water. 

As the greater part of the determinations carried on are 
volumetric, good light is a very important factor, and, with 
this in view the interior walls of the building were constructed 
of white-enameled tiles laid in Keene cement. This also gives 
a clean and attractive appearance to the room. 
titration light, 
especially in winter, two artificial-daylight lamps were installed 
and proved to be fully satisfactory. 


As the zine 


requires a constant which is not available, 


In the old laboratory great difficulty was experienced in 
keeping the wooden floor in good eondition. Therefore in the 
new building the wood was treated with aniline black; it is 
now in excellent condition despite the fact that in many places 
it has been occasionally subjected to the aetion of eoneen- 
(D. Jenkins, in Bulletin of the American Insti- 
Vining Engineers, August 1917, pp. 1181-1185, 5 figs.) 


trated aeids. 


A New Tool Steel 


contain an behalf of 
Darwin & Milner, of Sheffield, of the discovery of a tool steel 
stated to be equal in durability and hardness to high-speed 


British papers announcement, on 


steel, yet of which tungsten is not a component. 

The new steel is called cobalt-crom, and is based on a dis 
covery that by adding cobalt to chromium carbon steel the 
latter is converted into a steel which has red-cutting hardness. 

Tungsten high-speed steel has not been used to any large 
extent for milling cutters, taps, reamers, ete., and Darwin & 
Milner estimate that at least 90 per cent of this latter type 
of tools are still being manufactured from carbon steel, whieh 
is probably mainly due to the difficulty which the toolmaker 
experiences in hardening such tools. Tungsten high-speed steel 
requires hardening at from 1250 to 1350 deg. cent., if the best 
results are desired. To try to obtain this heat for milling 
purposes is very risky, and to harden at a lower heat gives 
less satisfactory results. 

It has been found, on the other hand, that the maximum 
heat necessary for the hardening of the new steel is only 1000 
deg. cent. It is stated that hardening is satisfactory nearly 
always when the tool is allowed to cool naturally in air free 
from drafts and currents, and it is claimed to be possible with 
the new steel to get absolutely the same standard of hardness 
throughout. 

It is also stated that the cutting efficiency of the new steel 
is quite equal, even in the form of castings, to that of tools 
made from forged or rolled bar, in which high-speed steel is 
supplied commercially, and, as the material in the molten 
state is much more liquid than high-speed steel, it lends itself 
to all forms of tool-easting. 


As stated in The Iron Age (August 16, 1917, page 365), a 
convention of representatives of the iron and steel industry of 
Germany has been recently held at Diisseldorf at the instance 
of the Association of German Steel Makers. It was urged 
that it was necessary to extend the system of metallurgical 
research in order to be equipped in every respect for the 
inevitable economic contest after the war. It was decided to 
form an institute for undertaking iron and steel research in 
association with the Kaiser Wilhelm Company, and to raise 
the necessary funds almost entirely in the iron and steel trades. 


THE JOURNAL 
Am.Soc.M.E. 


Notes from the Engineering Colleges 
Equipment of Laboratories—Investigations 
in Progress—Changes in Curricula 


ELOW 


work being undertaken at the engineering colleges. 


is a continuation of the review of professional 
The 
articles contain information regarding (1) characteristics of 
laboratory equipment, (2) tests or researches under way or in 
prospect, (3) important changes in curricula. 


The articles are concluded this month. 


NORTHWESTERN UNIVERSITY, COLLEGE OF ENGINEERING 


Equipment: Electrical Laboratory. The apparatus is pro- 
vided with special features to make it effective for a general 
laboratory study in connection with a five-year curriculum lead 
ing to the degree of Bachelor of Science at the end of four 
years and to the degree of Electrical Engineer at the end of 
five years. Class and laboratory instruction are closely co! 
related in setting forth and making concrete the fundamental 
scientific principles underlying the theory, the operation and 
the design of the electrical apparatus which form the basis 
of electrical engineering. 

Laboratory of Applied Mechanics. This laboratory work 
is taught directly in connection with the theoretical study of 
strength of materials. The equipment includes a 
20,000-lb. universal testing machine; a 50,000-in-lb. torsional 
machine; a 5000-Ib. 


present 


end-load bending machine; a 200,000-lb. 


compressive-testing machine; an Upton-Lewis toughness- 
testing machine; a Smith endurance-testing machine; a Fair 
banks cement-testing machine, and other apparatus. 

Shop Laboratory. The equipment is adapted to instruction 
in an understanding of shop processes as distinguished from 
the acquirement of manual skill. The machines are individ 
ually motor-driven. 

Hydraulic Laboratory. The equipment ineludes tanks, a 
centrifugal pump, a Pelton wheel, a hydraulic ram, and other 
apparatus for the study of smail quantities of water fowiag 
through weirs, orifices, nozzles and pipes. 

Engine Laboratory. Corliss 
engine, a Ball engine equipped with both a throttling gov- 
ernor and an automatic cut-off governor, a Kerr turbo-gen- 
erator set, a Foster superheater, a steam-flow meter, a Wheeler 


condenser, and a 


The equipment includes a 


with 
various fuels and equipped with hit-and-miss governor and 


Foos gas engine equipped for use 


throttling governor, and all necessary instruments for power- 
plant testing. 

Research: Primary and storage batteries; work upon 
residual stresses, with particular respect to the persistence of 
these stresses over a period of two or three years; work on web 
stresses in an I-beam (preliminary work on a 7-in. 1-beam has 
given encouraging results; a 15-in. 42-lb. I-beam is practically 
ready for testing) ; efficiencies of gas engines, particularly with 
kerosene as fuel. 

Curriculum: No change is contemplated. The purpose is 
to furnish a thorough training for the profession combined 
with the general training of the man. The fundamental aim 
of education is steadfastly kept in mind in both the class room 
and in the laboratory, namely, to communicate knowledge of 
principles which are of broad application and to discipline the 
intellect. It is believed that the objects of the class and labora- 
tory work are identical, and to this end emphasis was laid on 
the selection of apparatus which would illustrate the why, the 
rationale of the phenomena under investigation and the why 
of practice. 
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THE Onto Stare UNIVERSITY 


Equipment: Usual apparatus for work in strength ot mate 


rials, hydraulies, frietion, lubrieation, gas, power and steam 


engineering. This is one of the six universities chosen to 


establish a cadet aviation school, which started on May 21, to 
whieh 25 men will be sent by the War Department each week, 
three 


given weeks of intensive military drill and five weeks 


of instruction in aviation work, and then sent to the Wright 


flying field at Dayton tor 
Ri search Work . 


and the flow of fluids through pipes and diaphragms; 


their training in flying. 


Tests on gas engines, on friction and lubri 


cation, 


teed-wate regulators. and vas tractors. 


WISCONSIN 


UNIVERSITY OF 


Thesis research on the evel ol tempera 


e in a gas engine. The method originally contemplated 
is s follows A number of extremely delicate thermo 
couples connected u parallel were to Constitute a source of 
‘ re which was to be recorded by ar oscillograph. lhe 
couples were to be calibrated by rapid introduction to and with 
drawal from an electrically heated tube furnace the know: 
lemperature ot vineh approximated that to be measured, 
\fter some preliminaries a string galvanometer was subst! 
tuted for the oscillograph on account of greater sensitiveness 
Unfinished. 

Ihesis study ot thre ibration of automobile motors. a me 
‘ ea ny} fe being used to obtain record which was on a 
smoked drum. alongside a chronographic time line. So far the 


tical deduction that the principal vibration of a four 


evliinder motor was of double periodicity with respect to the 
rotative speed, has been confirmed. 

Kaperimental Work: A 100-hp. uniflow engine has been 
inder test during the past year, and some additional work 
has been accou plished in testing the laws of tlow of oil of a 

scous nature through small orifices. and on the behavior ot 
conerete slabs under varving temperatures and moisture co! 


aitions 


Syracuse UNIVERSITY 


laboratories, mechanical, electrical and 


Equipment The 
hydraulic, are fairly well equipped for research; there is a 
foundry, woodworking department, forge and machine shop. 
The chemistry department of the University is exceptionally 
well equipped for research work. 


W ori] ~ 


research work; the mechanical department contemplate making 


Research The college has done a limited amount of 


a test on shafting friction next fall. 


Turts COLLEGE ENGINEERING SCHOOL 


Curriculum: A new curriculum was adopted this vear for 


all departments. Its first object is to avoid the differentiation 
of courses during the first two years, and, in the case of such 
closely allied courses as mechanical and electrical engineering, 
or civil and structural engineering, to require a common course 
for three years. The fourth year will then be used for in- 
tensive and specialized work more closely allied to professional 
work. To enable a more discriminating selection of a specialty 
during the senior year, we have introduced the fundamental 
principles of each department in courses to be given during 
the freshman and sophomore year, and required of all students. 
The elements of surveying, hydraulics, mechanics, mechanism, 


heat engineering, electrical engineering and chemical engineer- 
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ing are given during this period. These are taught with a 


proper consideration for the coordination of theory and prac- 


+ 


tice, and in some cases requiring the practice to precede the 


theory. Many of these subjects are taught by the heads of 


the respective departments. 


A recent addition to the laboratories is 


im the lenartme 


of Eleetrical Engineering, which has completed the install: 


tion of apparatus tor laboratory work in connection wit! ts 


instructior in telephony Chere are two complete eentral 


offices consisting of standard types ot switehboards, terminal 
and power apparatus, ete., having a sufficient umber of « 
cuits equipped for any demonstration desired. One is a simple 
magneto othee with a single position switchboard ne othe! 
is a common-batteryv oftice with a three position switchboard 
The circuits are arranged to provide a toll, local and trunk 
position. Standard apparatus has been used throughout and 
recent practice followed in its arrangements so that the st 
dents may become familiar with the practical side I telephony 
as they study its principles. 
AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 

Equipment: Texas is essentially an agricultural state and is 

indeveloped in engineering. For this reason the chief lines 


of investigation, research and preparedness are along agri 


cultural lines. The present equipment is ample 

rials, dynamic, hydraulic, pneumatic, metallurgica 

electrical, chemical, and other engineering instruct . resear 
and study. A mechanical-engineering building ourse 
ot eonstruetion and will enable the college t i most 


nv kind ( researe mechanical lines 


Curriculum: A few years ago changes were made which put 


the courses up to the standard courses of the country. Re- 


cently, modifications in the curricula were inaugurated to meet 


strong 


the needs of the country in military preparedness. A 


feature of the college is its military work. A Reserve Officers’ 


Tra nl ( Orps has bee established al d at the time ol vrit 
more than a hundred seniors and undergraduates have 
gone to the Reserve Officers’ Training Camp. A number of 
seniors have also been sent to the different branches of the 
Naval service 
PurRDUE UNIVERSITY 


Faculty: An 


constituted 


executive committee of fittee: 
takes 


general faculty. The 


members has 


heen which care of routine business and 


reports to the latter body retains the 


legislative power and controls all 


questions involving new 


rules. The executive committee meets twice a month and the 


veneral faculty once a month on stated days. 


Engineering Experiment Station: This has created 


bee! 


for the eonduect of research work in engineering. The dean 


of the engineering schools will be director of the station and 


will have associated with him the heads of the engineering 


schools in a board of management. The station will be in a 
position to extend the same assistance to the manufacturing 
industries and public utilities of the State as has been afforded 
the farmers by the agricultural station. 


Short special courses will be started to prepare men for 
special Government service. 
Research Work: 


testing of side frames and low 


Effect of flat spots on railroad car wheels; 
temperature effects on steel 
rails; testing once a month for the past twelve months, of 
a locomotive to determine the loss of efficiency due to boiler 
seale; study of the fire-earrying possibilities of locomotive 








sparks of known temperature; testing of brake beams; work 
on carburetors; work on a bituminous gas producer; research 
on different kinds of pulleys and belt of different tannings; 
tests on two types of refrigerating cars; establishing a correct 
method of measuring heat and a proper rate of charge to 
the consumer using hot water or steam from a central heating 
station; comparative tests of all the bituminous furnace coals 
of Indiana with coals from Pennsylvania and Illinois; the 
possibilities of powdered fuel in stationary boilers. 

The University specializes in Railroad Engineering and Gas 
Engineering, 


RENSSELAER POLYTECHNIC INSTITUTE 


Equipment: The laboratory is primarily fitted for instrue- 


tion work. There has been no specialization. 

Research: During the past year work on the determination 
of the coefficient of heat transfer through blocks of ecommer- 
cial insulation has been carried out. 

Curriculum: A course in military engineering and instruc- 
tion will be established next vear. 


MICHIGAN AGRICULTURAL COLLEGE 


Equipment: The laboratories are provided with typical 
steam engines, gas engines, pumps, electric motors, air com- 
pressors and heating apparatus, the ordinary apparatus re 
quired for determining the strength of materials, ete. 
Research Work: 
kinds makes problems involving 
repetition of stress in materials, and combined stresses in 


Carburetor behavior, tests on various 


and ot gasoline engines, 
materials, such as combined torsion and bending, experiments 
on the power required to operate drills at various speeds and 
feeds. 

Curriculum: A course in chemical engineering has been 
added. 


WASHINGTON UNIveRsity (Sr. Lovuts) 


Equipment: Laboratories are equipped to do research work 
on fuels, gas and steam appliances, automobiles, ete., and espe- 
cially equipped for testing cutting tools. 

Research Work: Tests steam-turbine 
nozzles, automobiles, and high-speed steel cutting tools, but the 


have been made on 
work may not be completed owing to the seniors carrying on 
the work being exeused for military duty. 


High-Speed Steel Alloys 


A patent issued to Radelyffe Furness, of Jenkintown, Pa. 
(assignor to the Midvale Steel Company), states that if a 
certain amount of both cobalt and tungsten be added to an 
ordinary high-speed tool steel, containing tungsten, chromium 
and vanadium, a substantial increase in cutting efficiency is 
attained. The amount of uranium is so small that it cannot 
be said to replace the known high-speed tool-steel additions, 
its presence even in apparently negligible proportions improv- 
ing the efficiency of the tools. 


Preferred Limiting 

analysis, proportions, 

per cent per cent 
Cobalt Teer Te ee eee TT ee 4.5 3.0 to 7.0 
Uranium .. cee aw ews eat ae ees 0.7 0.1 to 20 


rungsten 12.0 to 20.0 
Chromium ‘ 2.0 to §.0 
Vanadium Se ere ee ee er 1.5 05 to 2.0 
Carbon ‘ ah 0.7 0.5 to 0.9 


— 


(1,233,862, July 17, 1917.) (Metallurgical and Chemicai 
Engineering, vol. 17, no. 4, August 15, 1917, p. 191) 
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This Month’s Abstracts 


The latent heat of steam is a subject still attracting the 
attention of engineers. 
In the 


vestigation by Frank B. Aspinall, of interest because it estab 


present issue will be found an abstract of an mm 


lishes certain novel facts. Among other things the claim 


is presented that water ean be present in Steam In some 


form whieh is not a mechanical mixture, and further, that 


steam has a dewpoint like air. 
The 


values are offered for the latent heat of steam and heat latent, 


basie laws for heat of steam are enumerated, and 
when absolutely no water is present, as well as for the constant 
representing pressure multiplied by the volume. 

In the 


measuring stresses in aeroplane wires by means of an instru 


section Aeronauties is abstracted an article on 


ment called a frequentiometer, which utilizes the phenomena of 

resonance for this purpose. 
In the same section is presented a description of a Ger 

man aeroplane possessing several features of interest, In pal 

ticular the location of the radiators on the sides of the 

fuselage instead of in front. 

Heating and 


a parallel 


In a paper before the American Society ot 
Ventilating Engineers, Arthur K. Ohmes shows by 
series of determinations that the value of air flow cannot vet, 
except in the simplest cases, be determined by the application 
of the known formule and coefficients of resistance. 

The 
tensile properties of wrought 
by Frank A. Epp and E., 
that for 

different 


influence of high temperature upon the elastie and 


iron is discussed in detail 


Olney Jones. They come to the 


eonelusion iron intended to be used at high ten 


peratures a factor of safety should be used than 


for iron used at low temperatures. 
Stahl Kisen 


British periodical, are given the results of experiments carried 


In a report abstracted from und through a 
out in Germany with the view of ascertaining the influence 
of carbon, silicon and phosphorus on the mechanical strength 
of cast iron. 

The practice of a central station of the Toledo Railways 
and Light Company in the use of combination coal and gas 


Fuel, 


with the eombina 


firing, 
that 


reported in the section Firing and indicates 


the amount of coal burned per how 
tion firing 1s practically the same as the amount burned when 
coal alone is fired. The efficiency of the boiler, furnace and 
grate was not materially improved by the use of eombined 
firing, and the cost of evaporating water with the eombined 
firing is 8 per cent higher than with coal alone; but on the 
other hand, an added evaporative capacity of 31 per cent 


was obtained with 50 per cent less investment than would 


be required with coal alone. 
influenee 
Fry, 


the section 


The quenching and in 
of the 
member of the Am.Soe.M.E., in the abstract in 
Machine Shop. The 


careful distinction between the rate of loss of heat by the 


pre WOSS, 


particular the 


surface factor, is discussed by Lawfora H. 


writer, among other things, makes a 
body subjected to quenching and its rate of loss of tempera- 


ture, and shows that under certain conditions water-cooled 
pieces of steel may have the same properties as air-cooled 
pleces. 

The briek-areh tests of the Pennsylvania Railroad, reported 
in the section Railway Engineering, present a good example 
of carefully conducted experiments on an interesting and 
difficult subject. These experiments appear to have estab- 
fact that both the equivalent evaporation and 
the efficieney of the boiler are noticeably improved by the 


presence of the areh. 


lished. the 
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SUBJECTS Of rHIS MONTIVS ABSTRACTS 
MEASUREMI ” TENSION IN AERO METALLURGY OF FERROCHROMIUM RELA E SI BILITY OF THE AVERAG! 
PLANE WIRES PROPERTIES OF NICKEL STEE! Eye TO LIGHT OF DIFFERENT COLOR 
PHe FREQUENTIOMI 4S A MEA it IMPURITIES IN CAST IRON heres OF Cor rERSHAFT SPEED RA 
= ee ae . . ‘ POWER AND ToRQUt 
INSTRUMEN 5 COMBINATION COAL AND GAs Fu - ‘ a - a ne — 
ALBATROS CHASER BIPLant PEAT FUEL For STEAM GENERATION ; sa ima ~~ tans 
LOCA oF Ral oO ~ GERMAN Br! . . . ANIA KRATLROAD 
FRICTION OF WATER IN IRON PIPES A> Cos SER. . 
PLANES , 0 i en. Ef S10 
RELIAI ’ I Form FO! Al BLaows [ht r ATIOD 
‘ IAB } oO ORMULAI OR . : > ™ : MPIC ATION 
FLOW HYDRAULIC BiLLET BREAKER LATE Heat or STEAM 
RELIABI OF COEFFICIENTS OF RE SURFACE Fac FOR IN QUENCHIN« Der ON oF TERMS STEAM Gi 
SISTANCE OF AIR FLOW THE RATE OF COOLING IN QUENCH ATION 
BRIQUETTING OF Scrap METAI AIR AND WATER COOLING IN QUENCH ib: 0 or STEAM 
lich TEMPERATURE AND PROPERTIES OF \NEROID CALORIMETER FOR SPECIF! 4 Vi o STANDA 
Wro HT IRON LATENT HEA’ ~ HI 4 ( 
\eronautics lis sectio J acceleration due to gravity ad densitv and Ff 
, loaf { ’ } 
nodulus of elastieity e plate 
New Merno or Rk ATING TH SION OF AEROPLA 
cCeore ce t} ws rs , | r 
Wikes \ cs oor A FREQ! rlOMETER, In ae etait © la resonances ‘ a plate 
(‘a Maunheo Leriet rigidly held at one end is place: to hgeht contact with a 
ibrating sti it obtains a ve noticeable may 1 Re 
| ey uv ‘ ( ion of aeroplane wires is ere i latory movement provides = nA pel , mseillat 
that the distanees betwee the ends of eae wire should b 
constant, that symm of construction should be maintain 
and that the tension itself should not exeeed a certain limit 
determined either practically or bv ealeulatio ’ 
“ince, however, in the vast majority of cases, this regulatio 
: , ) 
irmed out in a purely empirical manner, it Is not unusual | 
| 
ita difference ot 50 to 40 per cent between the tensions of i 
~ Vine trical wires in the same machine occurs, and quite often | 
sueh lift rences do art prod we any noticeable alte ration in the | | | 
I ; 7 I 
symmetry of the aeroplane while it is at rest. | | 
The process described in the present article is said to have 
; 9 {0 
been suecesstully tested out. It appears to be simple ana ‘ »* J 
ves I ——_ 
susceptible ol great precision. rhis method ot measuriny thie ‘ a 
tension of wires utilizes the phenomena of vibratory resonance =_— 
and is analogous to that emploved by Captain Largier in his 
musical tension mete 
The present apparatus is hased on the application ot the 
" } ' 
formula I I i 0 } [i PeENSIO 
AEROPLANE WIHURES 
tpn 
/ An 
: equal to that prevailing at the instant in the wire It is not 
where 7 1s the tension of the wire: 1 the leneth of the wire 
: even necessary that the plate be in direet contact with the 
" ? ? i ' ) } , " : : 
p the weight of the wire per unit of length, ”, the Lrequency ; 
; vibrating wire, and it is enough that the support of a series 


of vibration and g the acceleration due to gravity, all in metric 


units. For a given wire, in order to determine the value of 
Tl’, all that is necessary is to know that of n. 

The present apparatus is so designed that n, can be meas 
ured directly. It is nothing else but a frequentiometer similar 
to that used for measuring the frequeney of alternating eu 
rents, but more s mple i construction and more convenient to 
handle. 

As 3 


steel plates of different lengths rigidly held at one of their ex- 


shown in Fig. the apparatus consists of a series of 


tremities. In accordance with the usual formula the dimensions 
of each plate are in a relation with the natural period of 
oscillation of the plate expressed by the formula 


a) 


1 


” 


SL 


mb( 1198) \ 6 ak 


a 


where L is the length of the plate; b the radius of inertia of 


799 


ot plates ot a trequentiometer be 
the In 
in determining the particular plate of which the natural perio 
ot to the The 


ire 


placed in contact with one 


end of vibrating wire, this way there is no difficulty 


j 
i 


oseillation is nearest that of vibrating wire 


proper selection ot a set ot plates makes it possible TO see 


dications of a far higher precision than can be obtained by 


he empirical methods employed in the majority of shops 
With the tvpe ot Trequentiometer described there is a pos 


sibility that both the fundamental vibration and the secondary 


vibration may appear, if in the set of plates used there ar 
two plates such that the period of one is twice as great as 
the period ot the other. In practice, however, the series of 


plates employed reproduces only a limited number of vibra 


tions. Furthermore, even should a case of multiple resonance 


be observed, all that would be necessary would be to consider 


only the indications of the plate having the least period, 


In fact. for regulating the tensions of wires in the tuselage 
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and landing gear of modern medium-powered machines (100 
to 300 hp.), it is enough to have a set of plates of from 20 
to 40 oseillations, and aetually a dozen plates will give indica 
With 


such a set the average error due to the presence of turnbuckles 


tions sufficiently precise for all practical purposes. 


does not exeeed five 


per cent. 
The frequentiometer may be so designed as to have a seale 


n kilograms for each type of wire. If each plate has a mark 


ing showing its frequency, a corresponding tension in the wire 
interrelations of the 


chart giving the 


the 


uay be found from a 


requency, the leneth of wire, diameter or weight per 


meter) and the tension. Two such eharts are given in tlhe 
original article. (Nouvelle méthode pour le réglage de la 


tension des haubans des aéroplanes au moyen d'un frequen 


tiométre, Carlo Maurilio Leriei, Le Génie Civil, vol. 71, no. 3, 


July 21, 1917. pp. 39-41, 5 figs., d) 


THe Aupatrros D.1 “* CHASER” BIPLANI 


Description of the German Albatros * Bu” chaser scout 
nachine. 

Although being comparatively heavy and lacking the high 
speed and other performance qualities possessed by some of 
the machines of the Allies, it has proved a formidable fighter. 
The present description is based on a thorough examination 
of a machine brought down some six months ago on the British 
Tront. 

The fuselage is of the monocoque type, built up entirely of 
wood without wire bracing. 
The 


(ierman practice, has neither sweep-back nor dihedral, the top 


any 


arrangement ot the planes, contrary to the isual 


plane, in fact, being one complete unit. somewhat novel 
feature consists of the method of adjusting the stagger of the 
top plane from 0 to 12 em. by moving it along the top of the 
cabane. This is done in the following manner. In each end 
of the top horizontal tube of the cabane is formed a slot whic! 
the 


receives an eyebolt passing through the main spar of 


plane. Each slot has five holes passing horizontally through 
the tube, one of which, according to the adjustment required, 
Only 


one pair of struts on each side of the fuselage separate top and 


receives the bolt that locks the evebolt in the cabane. 


bottom planes, these struts being of streamline steel tubing. 
The top fittings are slightly different from the lower ones, 
which are adjustable. The main spars are located well for 
ward, the front ones being some four inches from the leading 
edge and spaced to fit 7’ in. from the rear one. They are 
of rectangular section, fabric-bound, and are beveled off from 
The lower plane is attached to an 
flushed 


The stabilizing plane, semi-elliptical in plan form, 


the top at the extremities. 


abutment built out from and with the side of the 
fuselage. 
is divided into two parts and is exceptionally thick (534 in.). 
It is non-lifting and is mounted in the line of flight without 
any external bracing. Hinged to the trailing edge of the sta- 
bilizing plane is a single elevator balanced by small triangular 
extensions forward of the outer extremities. The system of 
supporting the rudder and tailskid is deseribed in detail. 
The fuselage is a compromise between the formal standard 
Albatros system and the true monocoque type. In section it 
varies from cireular at the nose to a horizontal knife edge at 
the rear and is flat-sided with rounded top and bottom in the 
The the 


described in some detail. 


center. method of construction of fuselage is 


The radiators differ from those usually employed. They 
are of the honeycombed type and are mounted one on each 


side of the fuselage. Above and at the left of the camshaft 
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is a flat water tank. one end connected to the engine Jacket 
and the other end to the tops of the radiators. The lower 
orifices of the radiators are connected to the water pump at 


the rear of the engine. On each side of the engine is mounted 


a machine gun synchronized for firing through the propeller. 
(Flight, vol. 9, no. 26/444, June 28, 1917, 


trated, d) 


pp. H2s-H44, il] S 


Air Engineering 


ND Atk FLow, A IX 
Ohmes, Mem.Am.Soe.M.E. 


A Strupy 1x Ark MEASUREMENTS 


Data of an interesting investigation bearing o1 ‘ ompari 


test results on one hand, and theoretical results of an 


son ot 


movement on the other hand, with special reference 


air through small channels under very shght press 
ences, 
have established that there 


Among other things, these tests 


are now fairly complete means available for engines 


dueting tests on air-flow measurements. 
The checked the 


would be theoretically derived by the appheat 


writer results of tests with su: tests as 


formule, and found the following situation to exis \s re 


vards the pressure differences necessary to arive eertain 


amount of air through a channel at an assumed velocity of 10 
t. per sec., he found for the square channel that. ereas 


pressure was 0.092 in. of water. the test showed es 
or a proportion of 1 to 2.88. 
round channel, tf I orto! 


the 


Likewise, in the case of the 


wtween the test magnitude and theoretica ine Was as 


l to 2.5. 


In other words, the theoretieal resistances e greate) 
than the aceurate testing results indicate them to be On the 
other hand, nearly all coefficients are usually increased by the 
authors some 15 to 20 per cent for safety reasots 
As regards coeflimients of resistance, the data « Ot appear 
to be entirely conclusive, but as regards the velo of an 
secured under certain pressure differences, it was d 
whereas, according to theory, for a given pressure diilerence 
would have been obtained with 


a velocity of 5.95 ft. per see. 


with the round channel, 


the square channel, and 6.2 ft. per sec, 
the actual velocities were in each case 10 ft. per see.. or 1.68 
and 1.61 times as mueli as the theoretical values These latter 
eglect the very small frictional losses. ) 

Altogether, it would seem that tests of this kind -annot as 
vet be dispensed with, because we have seareely suliicient co 


efficients of resistance at our disposal to determine tlow of air 
in any but the most ordinary duet systems, and eve 
American seciely rf 


t. July 1917, 


no seientifie accuracy. (Journal of the 


Hleating and Ventilating Engineers, vol. 23, no. 


pp. 577-D86, 9 figs.. et) 


Engineering Materials 
THE BRIQUETTING OF METAL Swart 


Third article of a series. The preceding two articles (Euqi- 
neering, June 8 and 15) describe the advantages derived from 
the application of briquetting to serap which has to be re- 
melted in ordinary furnaces. 

Taking British costs as a basis, it appears that the cost of 
briquetting in a plant which is kept constantly at work may 
not amount to more than, say, 25 shillings (say, $6.00) per 
ton, including allowances for standing charges, such as o\ er- 
head, depreciation, ete. 

As regards machinery, the writer states that there is already 
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under construction by a British manutacturer a machine which 
is to have an output of some 64% tons per hour wien dealing 
with non-ferrous serap. The question of the size of the ma 
chine has an effect on the cost of briquetting per ton, the larger 
the machine, other things being equal, the less the cost per ton, 
provided enough material for the machine is available. 
The 


ordinarily 1 thie 


briquets the larger non-ferrous machines are 


made by 
form of a eylinder 6 in. long by 6 in. in 
diamet« \ccording to a statement made to the writer by a 


represe! tat ‘ ot the Southwark Engineering 


Philadelphia, Pa.. the 


(ompany, ol 


approximate weight ot briquets 6 in 


long bv 6 nn in diameter is as follows: 

From steel turnings, 38-43 Ib. 

Krom iro inings, 35-40 |b 

Krom copper turnings, 43-49 Ib. 

Krom brass turnings, 41-46 Ib. 

From aluminum turnings, 13-15 Ib 

As regards the method of briquetting, a British engineer, 
who designed the plant mentioned in the earher part oft this 
abstract. has found, in the first place, that it is much better to 


use oil as the hydraulic fluid than water. He found that with 
oil, in addition to avoiding corrosion, the leathers last mueh 
longer and the cost of repairs and renewals is considerably 
decreases Further, he has found that there is a distinet 
tenadene tor the molds to beeome barrel shaped, so that if 
theyv tort a integral part of the mold table, the expense ot 
putting them mght is very high. He has, accordingly, made 
the molds entirely separate from the table. and when they 
become he simply removes them and replaces them by 
others, = belny done at much less cost and mueh more 
que epairing molds on the table. 

\= regards binders, he has found that the employment ot 
i suitable bine material is a most important tactor in the 
product of sueeesstul briquets. He himself uses a mixture 
of linseed ot] and resin melted together and mixed with the 
scrap « proportions here recommended are about 22! 5 Ib 
of ol and 1 lb. of resin to the ton of serap. The briquets 
were mace ith this binding maternal and dmed for 12 hours 

' e! He also lays great emphasis on the necessity tor 
emploving heavy pressures. For the non-ferrous briquets 
whiel e is making he puts on a maximum pressure of 180 
tons dead load, which means an actual pressure on the serap 
of about 21 tons per sq. in. (The Engineer, vol. 123, no 
208, June 22, 1917, pp. 557-558, 2 figs., d) 


Hig 
PROPERTIES OF WROUGHT IRON, 
Frank A. 


THe INFLUENCE O} TEMPERATURE UPON THE ELAstTi 
Np TENSILI 


Epp and EF. Olney Jones 


The 


tures considerably above the usual range makes an investiga 


modern use of iron and steel under stress at tempera 
tion in this field of possible commercial and engineering value. 

For metals at ordinary temperatures, the use of a proper 
factor of safety brings the stress for which the piece is de- 
signed well within the elastie limit. But, as the results of this 
test would indicate, at higher temperatures this design factor 
of safety will have to be modified greatly or the work will have 
to be designed wholly on the basis of the elastic limit. 

As examples of the employment of iron in stressed condition 
Tem 
450 to 550 
deg. fahr.. and the strength of tubes, valve stems, ete., as 


at high temperatures, the writer quotes the following: 
peratures of superheated steam vary now from 
affected by these temperatures, is, indeed, worthy of serious 


consideration. Other examples of the same condition are en- 
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countered in boiler construction, metal above larg 


rigging 
crucibles or ladles carrying molten metal, ete. 

In the present series of tests wrought iron was brought 
the desired temperature in an electric furnace (and was, thers 
tore, the gases of combustion and then sub 


not affected by 


mitted to various physical tests. 


The article describes in detail the apparatus used, method- 
of calibration and conduct of tests. As regards the apparatus, 
the most interesting piece used was the extensometer rigged 
up for this purpose. While very simple in construction, 


las a least count equal to 0.0002. 


all tests is given in the accompa 


A eon rlete summary of 
! 


Ing curves 


Krom these results it appears that the ultimate tens 
strength ot wrought-iron bars inereases as the temperat 
increases trom 70 dee. fahr., until a maximum reached |x 


tween 350 dee. and 550 deg. fal 

Krom the temperature of maximum strength the tenaeit 
diminishes rapidly until the Inghest temperatures covered b 
these tests are reached 

The greatest gain over the strength of the metal at 70 deg 
fahr. was 37.6 per eent. This occurred at 430 deg. fahr., a 
judged from Fig. 2. The loss at 1000 deg. fahr. over 1 
strength of the metal at 70 deg. tahr. was 53.5 per cent \ 
continuation of the eurve at 1200 deg. fahr. indicates a 

strength of 75 per cent. 

The elastie limit appears to decrease trom 70 deg. faln 
about 270 deg. tahr., showing a maximum decrease of abo 
13 per cent. From that temperature the elastic limit appears 
lo 1nerease suddenly to about 350 deg. fahr., where it reaches 
its maximum value of about 10 per cent above the stress at 


(0 deg. fahr. From here on it gradually drops, and at LOGO 
deg. fahr. shows a loss ot 70 per cent over the elastic lin 
at 70 deg. fahr. 

Owing to a period of rapid yielding without increase 


stress, the yield point is well defined at moderate temperature- 


lhis vield point, however, vanishes at about 500 deg. fahr., 


and the stress-deformation curve assumes a gradual slope fron 
the start to finish 

With reference to elongation under stress, this peculiarity 
that 


is noticed: greater rigidity exists under certain stresses 








The physical properties of wrought iron are 
materially affected by high temperature. 

The ultimate tensile strength increases as the 
temperature increases from 70 deg. fahr. until a 
maximum is reached between 350 deg. and 550 deg. 
ahr. 

Tenacity diminishes rapidly with increase > 
temperature. 

The elastic limit appears to decrease from 70 
deg. fahr. to about 270 deg. fahr., showing a maxi- 
mum decrease of about 13 per cent. From that 
temperature the elastic limit appears to suddenly 
increase to about 350 deg. and then gradually 
drops. 

The curve of elongation versus temperature ts 
irregular. 

For iron intended to be used at high tempera- 
tures a different factor of safety should be adopted 
than the one for iron used at low temperatures. 
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at intermediate temperatures than at either higher or lower never be stressed to more than one-third of its elastie power, 
temperatures.. Thus it will be noticed in Curve III that at at 600 deg. fahr. the factor of safety would have to be ten 
300 deg. fahr. and 900 deg. tahr, the metal shows only about — on the ultimate strength of the metal at 70 deg. fahr. 


half the elongation that it shows at 70 deg. fahr. It is sur- 
mised that beyond 1000 deg. fahr. the curve gradually rises 
and the metal exhibits powers of greater ductility as it ap 
proaches a workable heat. 

Other remarkable features in the elongations are found in 
bars tested at temperatures varying from 200 deg. to 400 deg. 
fahr., in which there are displayed alternate periods of rigidity 
and relaxation under inereasing stresses. 

It will be readily observed how irregular Curve II is beyond 
the yield point. Some of the tests taken at this temperature 
showed even greater irregularity. The repetition of these in- 
tervals of rigidity and relaxation is suggestive of some remark- 
able change taking place within the metal in this zone of 
temperature, conspicuous in a series of tests possessing many 
remarkable features. 

The contraction of area at the place of rupture varies with 
the temperature of the bar. It appears that the contraction 
of area of wrought-iron bars is a great deal less between 200 
deg. and 600 deg. fahr. than at 70 deg. fahr., and within this 
range of temperature there is a tendency to fracture obliquely 
across the bar. 

The results obtained for the modulus of elasticity have very 
little value, except that they indicate a gradual decrease. 

It is shown conclusively that should similar iron be used 
in work where the design factor of safety was five, and where 
the temperatures were 900 deg. fahr. or above, the part under 
consideration would be stressed beyond its elastic limit if the 
allowable stress was applied. Furthermore, at that tempera- 
ture the factor of safety on the ultimate strength would be 
to three. I 
strength and elastic limit throughout the complete 


reduced Curve shows the relation of ultimate 
temperature 
range. 

superheated 


elastic limit 


For tubes, valves, pipe lines, ete., carrying 
steam, Curve I shows that at 600 deg. fahr. the 
has fallen 50 per cent of its value at ordinary temperature, 
henee a design factor of safety in superheater construction 
should be so modified as to give an ample factor on the elastic 
limit at this temperature. Assuming that the factor of safety 
is five on the ultimate strength at 70 deg. fahr., this would be 
equivalent to a factor of three on the elastic limit at the same 
temperature. Therefore, considering that the metal should 


Reference to Curve III indieates that the metal is very brit 
150 deg. 1100 deg. W here 


this state exists, it is, of course, impractical to work the metal 


tle between fahr. and about fahr. 


In other words. it would be better to work the metal cold thar 
at 200 deg. fahr., at which temperature it might fracture wit! 
out warning. Nine hundred degrees fahrenheit is even a more 
eritical point, for here the ultimate strength and the elastic 


limit have dropped to less than half their original values. 


The conclusions attained are rather startling. The wid 
fluctuations in the physical properties are not generally re 
alized, 

A brief bibliography of the subject is appended. (Metal 
lurgical and Chemical Engineering, vol. 17, no. 2, July 15, 


1917, pp. 67-71, 6 figs., eA) 


THe MerTaLLurGy Or FerroOCHROMIUM, Robert J. Anderson 
An article of a general nature describing the manufacture 
of ferrochromium and chromium steel and outlining the use of 
the latter. 
Chromium in steel does not act as a seavenger, nor does it 
But 


added in small amounts it inereases the tensile strength ot 


confer soundness on the steel as do silicon and alum num. 


the steel to some extent without markedly decreasing its ductil 
ity. When added in excessive amounts it causes brittleness. 

The effect of chromium when added to steel is to raise the 
normal critical range, thus causing changes to take place at 
high temperatures and also more slowly. Hence, chromium 
steels are harder than ordinary steels, because quenching more 
effectively prevents the transformation of the austenite. When 
added to iron, chromium does not materially harden the metal. 
1 to 4 of 
chromium, and the earbon may range from 0.50 to 2 per cent. 
(The Iron Trade Review, vol. 61, no. 2, July 12, 1917, pp. 
75-78, 3 figs., g) 


Chromium steels contain from per cent or more 


») 


PROPERTIES AND STRUCTURE OF NICKEL STEEL, S. W. Parker 


Data of experiments made at the testing department of the 
to 


Bethlehem Steel Company at Steelton, Pa., in order 
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determine the best annealing temperatures for two grades ot 


3.50 per cent nickel steel, commonly used for forgings. 


The test bars used were forged down to 1 in. sq. by 6 in 


lone from two 4.x 4-in. billets of different grades. The writer 


deseribes in detail the methods of testing and states that the 


strength 
1350 


and tensile 


1250 


minimum hardness were obtained by 


annealing at between and deg. fahr., at which 


temperatures the structure had only started to break up and 


refine. The property most affected by annealing is the elastic 


limit. This was increased from 41,000 Ib. per sq. in. in thi 


unannealed bar to 50,000 per sq. in. in the bar annealed t 


1400 deg. fahr., in which the grain was the finest in the series. 


This inerease in elastic limit by refinement of grain plays a! 


important part in annealing forgings, especially when the 


specifications require high elastic limits together with good 


duetility. 


The best conibination of physical properties in the case of 


3.50 pel eet nickel steel ol 0.202 per cent carbon Is obtained 


by annealing at a temperature ranging between 1400 and 1450 


deg. fahr. 
A similar series of tests on nickel steel of O.41 per cent 
carbon indicated a general similarity in the properties. For 


this steel the best combination of plivsical properties 1s 


obtained by annealing at between 1350 and 1450 deg. fahr., the 


minimum temperature being lower than in the case of 0.22 


per cent carbon steel, (The Tron fae, vol. 100, no. 2. J ily 
12, 1917, pp. 67-69, 18 figs., e) 
MeraALLurGy or Cast TRON 
Mr. A. Stadeler, in reeent issues of Stahl und Eisen, 
reports the results of experiments earried out by KF. Wust 


and his pupils with a view otf ascertaining the influence 


of carbon, silicon and phosphorus on the mechanical strength 
ot cast 


iron. Various mixtures were prepared of 


Swedish 


Swedis! 


chareoal pig with horseshoe iron, the silicon, man 
ganese and phosphorus contents being varied by the addition 
of ferroalloys. As square or rectangular test bars are hable to 
develop a white iron at the edges, test bars cast round and 
turned down were used in the experiments. The quantity and 
character of the graphite appear principally to determine the 
mechanical properties, but these are materially influenced also 
by the pouring and method of cooling. With gray iron con- 
taining 1.5 per cent of silicon, small quantities of manganese, 
up to 0.3 per cent, increase the formation of graphite, but a 
further increase to 2.5 per cent has no influence. Cast irons 
high in phosphorus, contrary to existing ideas, may be im 
proved by the presence of 1 per cent of manganese, or more, 
provided the rest of the ingredients has been fixed properly. 
With a rise in the proportion of graphite the strength of the 
iron in tension and bending falls off, as a rule. This is also 
the ease with an inerease in the percentage of carbon and 
silicon, both of which favor the formation of coarse graphite. 
With increase of phosphorus up to 0.3 per cent, and of man- 
ganese up to about 1 per cent, the strength in tension and 
bending increases. Phosphorus up to 0.3 per cent and also 
high graphite content enhanee the bending strength, while 
manganese and silicon have the opposite effect. The resistance 
to specific impact shows the greatest sensitiveness to silicon, 
manganese and phosphorus. It diminishes rapidly as the 
phosphorus content rises until this reaches 0.6 per cent, above 
which the decrease is considerable. This property brings out 
the superiority of irons low in phosphorus, in respect of 
resistance to impact, which the tensile and bending tests fail 


to reveal. Hardness decreases with a rise in graphite content 
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and is 1nereased by a mse In manganese ana PHhospnorus, lt 


does not seem to be affected by the silicon content, but the 


physical properties ot cast iron depend not only on the pe 
centage but also on the character of its graphite content, and 
an explanation of the difference in the physical properties ot 


test pieces containing the same percentages of carbon can be 


readily found by an examination of their microstructure 
(Page's Enaineering Weekly, vol. 31. no. 670, July 13, LOLs, 
p. 19, g) 
Firing and Fuel 

( OMBINATION COA (74S I: RING, \lex W. Mor i 


Deseription ol the Wate Street Station of the Toledo Rail 


wavs and Light Company, where conditions were such as to 


make it advisable to use this system of 


operation 


A large number of boilers of the company are now equipped 


for combined firing. At first gas alone was burned under six 
type S 475-hp. Stirling boilers equipped with MekKinzie grates 
These grates were partly covered with asbestos and a space of 
12 in. wide was left uneovered for a secondary air port The 
front of this air port was 40 in. from the burner tips and 
flush with the nose block of the ignition areh. Over this entire 


grate surtace was spread firebrick crushed to the size of an 


egg, a layer varying in thickness 4, 


trom about 2!» . at the 

burner tips to 7 in. at the bridge wall. This cover deflected 

the flame and prevented it from striking the tubes directly 

With this arrangement it was found that the rating was 
limited and the installation lacked flexibilit, 

To burn the gas directly above the coal in combination wit 


it, a special tile with a 2.5-in. hole was developed and set so 
that the gas, when introduced into the firebox, was directed 
down against the coal. This tile was placed in the ignition arch 
next to the grate. All primary air was shut off and the gas 
in the firebox made to depend upon the secondary air coming 
through the fuel bed for its combustion. 


Tests were then made to determine aceurat: ly the pertorn 


The boule 


heating surface of 


ances of the boilers thus equipped. used for these 
tests 1s of the Stirling type with a 


sq. It. 


6680 
and a superheating surface of 256 sq. ft., designed to 
deliver steam at 200 lb. per sq. in. pressure and 100 deg. fahr. 
superheat at rating. 

The results obtained indicate that the amount of coal burned 
}er hour with the combination firing was practically the same 
as the 


amount 


and hence the 


additional rating developed was the result of the introduction 


burned when coal was fired, 


of gas in the furnace. This additional rating was 31 per cent 
over that obtained with coal alone. 
The temperature of the flue gases leaving the boiler was 455.4 


deg. fahr. higher with the combination than with coal alone. 
The stack temperature during the tests was considered to be 
too high, and it that better 


getting a lower stack temperature with the combination than 


was found results came from 


from coal alone. 


The efficiency of the boiler, furnace and grate 


materially improved by the use of the combination. 


was not 


One of the conclusions arrived at is that the cost of evapora- 
ing 1000 lb. of water from and at 200 deg. fahr. is 8 per cent 
higher for the combination fuel than for coal alone, and 21 
per cent higher for gas alone than for coal alone (taking the 
cost of fuel as it was at the time of the tests, November 1916). 
Nevertheless it was calculated that the added capacity with the 
combination fuel was obtained at 50 per cent less investment 
than would have been required with the coal. 
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Considering the situation from an operating standpoint the 
company obtained 31 per cent added capacity with an 8 per 
cent increase in the cost of producing a pound of steam. With 
the increased cost of coal becoming operative, this increase in 
cost over the cost of coal to produce a pound of steam would 
be offset. 

The 
points at which combination coal and gas firing is economical. 


original article gives also a set of curves showing 
Another illustration in the original article shows two boiler- 
meter records of tests, one where coal alone was burned and 
another where gas and coal were fired in combination. (Flec- 


trical World, vol. 70, no. 2, July 14, 1917, pp. 52-54, 4 figs., e) 


VALUE OF PEAT FUEL FOR THE GENERATION OF STEAM, 


John Blizard 


THI 


Report forming the third and last of a series comprising 
the investigation undertaken some years ago by the Depart- 
Canada to determine the 
The former 
reports, entitled Utilization of Peat Fuel for the Production 


ment of Mines of the Dominion of 
value of peat fuel for the production of power. 


of Power, and Peat, Lignite and Coal, dealt mainly with the 
production of power through the media of gas producers and 
internal-combustion engines, while this report sets forth the 
results obtained with peat when burned on the grate bars of 
two distinet types of steam generators. 

Results show that under favorable conditions and cireum 
stances peat fuel can be economically employed for the pro- 
duction of power by steam, but the controlling factor which 
determines the feasibility of using peat fuel for steam genera- 
tion is the cost of producing this form of fuel and delivering 
Not only this 
cost of peat fuel delivered to the plant must be less than that 


it to the steam plant in a sufficiently dry state. 


of a quantity of good steam coal equivalent in heating value, 
but it is important to bear in mind that peat fuel, as com 
mercially produeed today, is much bulkier than coal equiva 
lent in heating value. Hence, the problem of storage of peat 
fuel assumes important proportions. 

Speaking generally, it is safe to say that peat fuel for 
steam-raising purposes cannot compete with good steam coal 
costing $5 and less per ton. It appears, therefore, that in the 
majority of cases the more economical method of procedure 
with respect to peat utilization is the conversion of the peat 
fuel 
engine in this form, or used for the different heating furnaces 
in metallurgical work. 


into a combustible gas which can be burned in a gas 


The above is taken from a preface to the investigation writ- 
ten by B. F. Haanel, Chief Engineer, Division of Fuels and 
Fuel Testing of the Department of Mines, Canada. 

The trials themselves, described in the present report, were 
made partly on a Babeock & Wilcox water-tube boiler and 
partly on an internally fired boiler of portable locomotive type. 
The fuel used was manufactured by the Anrep process and had 
a moisture content of 16 to 20 per cent, which is rather low for 
this class of fuel. Hence, care should be taken when estimat- 
ing the steaming properties of peat to allow for this fact. 
Further, the peat was of excellent quality, contained only a 
small percentage of dust, and throughout the series was hand- 
fired by an experienced fireman. 

From tests on the water-tube boiler, conelusion is drawn 
that the most efficient grate bar would be one having an air 
space sufficiently large to permit the ash to fall through with- 
out taking an undue proportion of combustible with it. 

It was also found that the ratio of free oxygen to combined 
oxygen in the flue gases increased with increased combustion 
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per square foot of air opening. Probably, because as the draft 
increased, the supplementary air supply over the bars also 
increased, or it was the smaller air spaces that decreased the 
facility for the removal of ash by gravity, thus leaving the 
combustible portion of the fuel less accessible to the air. 

As regards the flue-gas losses, the contents of carbon mon- 
oxide appear to be unusually high, and in addition to that, 
other gases were present. In fact, it may be taken as a rough 
approximation that the unused energy in these gases amounts 
to one-half of that remaining latent as carbon monoxide. 

On the whole, the peat used proved to be a good fuel, easily 
handled and giving no trouble due to clinker or ash. It 
burned with a long flame and considerable light-colored smoke. 
The best results were obtained with the fuel consumption of 
15 |b. 


obtained with the fuel highest in moisture content. 


per sq. ft. of grate, and the highest efficiency was 
Efficiency, 
however, was, on the whole, low, which may be attributed in 
part to the superheated steam in the flue gas. as well as losses 
fact, the 
total loss due to unburned gases was so high as to warrant the 


due to unburned hydrocarbons and hydrogen. In 


design of a large specially construeted combustion chamber in 
order to insure more complete combustion when burning this 
fuel. 

Table 1 
water-tube and fire-tube boilers, respectively. 
partment of Mines, Mines Branch Bulletin No. 
1917, 42 pages, illustrated, eA ) 


gives a synopsis of the results of trials with the 


(Canada Ll 
Ottawa, 





rABLE 1 RESULTS OF TRIALS OF BOILERS FIRED WITH PEAT FUEI 
| Water-tube Boiler Fire-tube Boile 
| ' 
No. of Trial } 71 72 73 383 84 ‘ 
Net calorific value of fuel as } 
fired, B.t.u. per lb 74 7490 6990 7130 | 6970 7110 


Peat fired per hour, lb. 476 586 569 160 214 





























Peat fired per sq. ft of grate 

surface per hour. lb 20.5 15.5 | 15.0 17.7 23.5 79 
Equivalent evaporation per| 

hour from and at 212 deg ' 

fahr., lb 1950 2322 2250 621 802 1054 
Equivalent evaporation per 

hour per sq. ft. of heating 

surface, lb... 2.88 3.43 3.32 2.89 7 19 
Pounds of dry flue gas per lb. 

of peat.... 12.4 9.8 11.1 9.8 9.1 6 
Temperature in five leaving 

boiler, deg. fahr.. 720 | 760 715 690 690 7 
Equivalent evaporation from | 

and at 212 deg. fahr. per Ib. | 

of peat as fired, Ib......... 4.10, 3.96 3.95 3.89 3.74 5.09 
Thermal efficiency of boiler, 

furnace and grate, based on 

the net calorific value, per 

a 53.1 51.3 54.8 52.9 52.1 42 
2 ' } | 
Hydraulics 


THE FricTION OF WATER IN IRON Pipes aNpD ELBows, F. F. 


Giesecke 


Data and description of a series of experiments carried out 
by the Division of Engineering, Bureau of Economie Geology 
and Technology of the University of Texas, in November 1916, 
to determine the friction of water in standard American pipes 
and fittings. 

The data are presented in the form of curves, expressing the 
friction of flow of water in various pipes at different 
velocities. 
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Equation showing the relation between the fric- 
tion (h) and the velocity (v) for clean iron pipes 
ranging in size from 16 to 3 in. when the water 
has a temperature of about 68 deg. fahr. and 
flows at velocities up to 3 ft. per sec.: 

tom 


. 
h 0.00685 a™ 

Friction of water at temperature of about 68 
deg. fahr. in 
elbow: 


one standard short-radius steam 


v 
} 0.0141 — 
a™ 




















From Fig. 5 the equations showing the relation between the 
| 


friction and the velocity tor 144-in. black pipe are for the 
. i pri} 


hne GH (below critical velocity 
hi O.00925 1 
and for the line H/ (above the critical velocity) 
h O004675 4 
Other 


pipes ranging in size trom ly, to 3 in. were tested, the 


results plotted and the friction for 1 ft. of pipe was de 


termined 
In order to derive an equation applicable to pipes of dif- 


ferent sizes the coetlicients and exponents ol v in the equation 


£ 


A rr 


MEAL 





WATER IN 1 Ft. 
OF Pipe at DIFFERENT VELOCITIES 


SHOWING THE FRICTION OF 


DIAGRAM 


were plotted, and from this diagram was derived the 
following approximate equation: 


h = 0,00685— - 
dad’ 
(A more accurate equation is given in the original article.) 
This equation applies to water having a temperature of about 
68 deg. fahr. flowing through clean iron pipes ranging in size 
from 1 in. to 3 in., and with velocities up to 3 ft. per see. 
A series of tests was also made to determine the effect of 
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galvanizing and inerustation on the friction in pipes and 


equations were derived. From these tests it appears that the 
exponent of v in the expression tor hk inereases with the rough 
ness of the interior surface of the pipe. On the other hand, 
tests with water at temperatures varying from 70 to 140 deg. 
fahr. showed that the friction decreases as the temperature 
that the decrease is due to a change in the 


increases, and 


coefficient of v rather than to a change in the exponents. 


An interesting series oft testS was made to detern ine the 
friction in an elbow (Fig. 6). This friction may also be repre 
sented by the expression / kv™®, The two heavy lines show, 


as nearly as possible, the average values of k and n, and fron 


them the expression 
O.O14] 


ri 


was determined as representing the 
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| 


temperature of about 68 deg. fahr. in one standard short 
radius steam elbow 
In the original article a diagram is given showing the num 


ber of feet of straight pipe equivalent in friction to one elbow 


tor any velocity of flow. 


A bulletin 


by the University of Texas as early as possible and will be 


giving a full report of the tests will be issued 


sent free to all persons requesting a copy so long as the su»ply 


lasts. (Journal of the American Society of Heating and Ven 
tilating Engineers, vol. 23, no. 4, July 1917, pp. 587-594, 6 
figs. et) 

Hyprautic BiILLeT BREAKER 


Description of a 200-ton hydraulic billet breaker recently 


erected at a works in Yorkshire. 

As shown in Fig. 7, the present machine, which is designed 
for breaking steel bars of 55 tons tensile strength into 16-in. 
lengths, has top and bottom notching blades provided in the 
form of an equilateral triangle, so that when worn they may 
be reversed in the dies and thus give three cutting edges. In 
this way the necessity for nicking the top side and then 
turning the billet over to break it is eliminated. 
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The bar to be eut is fed over a spring-supported roller, 
which carries it clear of the bottom knife and allows it to be 
fed up to the adjustable stop at the dead end. The ram 
which carries the top notcher is 20 in. in diameter and has a 
stroke of 12 in., with a working pressure of 1500 lb. per sq. in. 

After the bar has been notched on both sides by a stroke of 
the ram, the lower knife, which has an easy fit in its die, is 
withdrawn by means of the handle and the bar is broken by a 
second stroke of the ram. The machine has an output capacity 
of 38 billets per hour. When dealing with particularly soft 
material it might be found necessary to turn the bar, so as to 
notch it on all four sides. 

Attention is ealled to the fact that the operating lever is 
placed at the side and not at the front of the machine as in 
earlier designs. The ram is actuated direct from the pump. 
which is of the vertical three-throw type with plungers 24% in. 
in diameter by 6-in. stroke. It is driven by a 25-hp. motor 


through a double-helical enclosed in an oiltight easing. 


gear 


ee 
ps 


a 


“ mh yy 
Eats = 
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SIZE OF BILLET ~« »/\ 
WHEN BROKEN 


Fic. 7 Britisa 200-Ton VerticaL Hypravuiic BILLET 


BREAKER 


The pump plungers are fitted with a weight-controlled reliet 
valve, and this weight is so arranged that it may be thrown 
over and thus relieve the pressure of the pump plungers when 
the breaker is not in actual duty. In this latter connection 
the writer mentions, however, that a serious defect in the use 
of this reliever device lies in the fact that experience has 
shown that such devices are seldom made proper use of so long 
as their neglect does not interfere with the proper operation 
of the plant. (Page’s Engineering Weekly, vol. 31, no. 670, 
July 13, 1917, pp. 17-18, 2 figs., d) 


gs. 


Machine Shop 


SURFACE FacToR IN QUENCHING EXPERIMENTS, 
Fry, Mem.Am.Soe.M.F. 


Lawford H. 


Data of experiments carried out with the purpose of 
studying the rate of cooling in various quenching media and of 
connecting the rate of cooling with the physical properties 
obtainable in quenched and tempered forgings. 


The main series of experiments was carried out with two 
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In quenching, the rate at which heat is lost per 
unit of surface is determined by a quenching 
medium, but the physical properties of steel are 
determined by the rate at which temperature is 
lost, that is, the rate at which heat is lost per unit 
of weight. 

The rapidity of cooling depends on: 

a—Intimate contact between fluid and object to 
permit transfer of heat from object to fluid; 


b—Free flow of fluid to remove heated or vapor- 
ized fluid from the surface of the object. 




















locomotive driving axles, which were drilled so that a 
the 


measured continuously during the process of quenching. 


ps rom 
axle 
One 


eter could be inserted and temperature of the 


axle was 11 in. in diameter and forged solid. The other was 


12 in. in diameter and bored longitudinally with a 5-in. hole. 
The quenching media experimented with were air, water, and 
heavy oil of 26 deg. B. gravity, a light oil of 29 deg. B. 


gravity, and three strengths of a cutting compound dissolved 
in water. This eutting compound, which was composed of 
mineralized lard, oil and soft soap, was used in solutions of 50 
The 


Ot these twelve exper! 


per cent, 33 per cent and 25 per cent. cooling curves for 
twelve experiments are given in Fig. 8. 
ments eight were made with a solid and four with a bored 
axle. 

that the bored axle cooled 
rapidly than did the solid axle in the same medium. 


Further tests 


These curves indieate more 


with a small test piece indicated that in a 
given medium the heat is given up by the big axle and the 
small test piece had practically the same rate in B.t.u. per sq. 
in. of surface, which makes it probable that fairly accurate 
information as to the quenching properties of a medium can 
be obtained from small-seale experiments. 

It must be remembered, however, that the physical prop 
erties of steel are determined not by the rate at which heat is 
lost per unit of surface, but by the rate at which heat is lost 
per unit of weight, that is, by the rate at 


which temperature is 


100 
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Fig. 8 COOLING CuRVES IN QUENCHING Exp MENTS 
lost. From data presented in the paper it appears that the 


rate at which heat is lost per unit of surface is determined by 
the quenching medium, while the physical properties of the 
steel are determined at the rate at which temperature is lost. 
Furthermore, the rate of temperature loss depends both on 
the quenching medium and on the form of object quenched, 
the latter being the more important factor. 

The writer, together with some other investigators, claims 























SEPTEMBER 
1917 


that the only scientifie method of defining heat treatment in 
connection with physical properties is not to speak of “ water 
quenching ” or “ air cooling,” but to give the rate of tempera- 


ture loss over a given range. To show how indefinite is the 


cites from the 


test the fact that the test piece lost heat at the rate of 120 deg. 


expression “ air-cooled,” the writer present 


per min. Henee, although the rate of cooling would be some 


what slower if it were averaged over a longer temperature 
range so as to include the recalescent period, still the rate at 
which the test piece cools in the air is of the same order as 
the rate at which the axle cools when quenched in water. 
Consequently the physical properties of the “ air-cooled ” test 
piece and the “ air-cooled” axle will differ as widely as the 
properties of the “air-cooled” axle and of the “ water- 
quenched ” axle. 

As regards the quenching speeds and composition of media, 
the experiments have not been complete enough to establish a 
theory of quenching action, but justify the conclusion that to 
have rapidity of cooling it is necessary to have first an inti 
mate contact between fluid and object to permit transter ot 
fluid to 


remove heated or vaporized fluid from the surface of object. 


heat from object to fluid, and second, free flow of 


A noteworthy feature is the great acceleration in cooling 


produced by a forced agitation of solution. Likewise the 
more rapidly cooling system produced with a light oil in com 
parison with heavy oil is evidently due to the greater fluidity 
of the former which enables more rapid convection currents 
to be set up and carry off the heat. (Paper before the Annual 
Meeting of the British Iron and Steel Institute, London, May 


3-4, 1917, reprinted in the American Drop Forger, vol. 3, no. 7. 
July 1917, pp. 239-241, 1 fig.. ¢) 


Measurements 


AN ANEROID CALORIMETER FOR SPECIFIC AND LATENT Heats, 


Nathan =. Osborne 
The unstirred type of calorimeter has been embodied with 


Important refinements in an instrument especially designed 
for determinations of specific heat and latent heat of refrig 
erating media. Heat developed and measured electrically is 


distributed automatically to the calorimeter and coutents whose 
temperatures are measured by a platinum thermometer. Heat 
from other sources is excluded by a null method. 

The calorimeter is adapted for use between minus 50 deg. 
and plus 50 deg 


cent. In experiments where the measured 


heat added is used either to change the temperature of the 
contents or to evaporate a portion of the contents withdrawn 
as superheated vapor; in the first case, the specific heat of the 
liquid, and in the second, the latent heat of vaporization being 
corrections are made. (U.S. Bureau 


of Standards, Scientifie Paper No. 


obtained when prope 


301, advance abstract) 


THe RELATIVE SENSIBILITY OF THE AVERAGE Eye To LIGHT 0O1 


DIFFERENT COLORS AND SOME PrRactTicaL APPLICATIONS 
PropLems, W. W. 


W. B. Emerson 


TO RADIATION Coblentz and 


This paper gives data on the relative visibility of radiation 


of the average eye, based upon a group of 130 observers. 
The data were obtained by means of a flicker and an equality- 
of-brightness photometer. The energy evaluation of the light 
stimulus was made with great care. 

The point of maximum visibility of the average eye is at 
A = 0.55764. A mathematical equation is given of the average 


visibility curve, whieh is applied in caleulating the luminous 
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energy emitted by a black body at various temperatures and 
the mechanical equivalent of light. The eye responds to light 


having an intensity less than 1 x 10°" watt per cm’ The paper 


describes tests on diffused light and on a physical photometer. 
A sereen is deseribed which transmits radiations proportional 
Standards, Smentifie 


to the average eve. (U. S. Bureau of 


Paper No. 503, advance abstract) 


Mechanics 


inFFECT OF COUNTERSHAFT SPEED Ratio ON POWER AND 


Toreve, Prof. A. Lewis Jenkins, Mem.Am.Soce.M.E 


A study of the two different combinations of countershaft 
speeds, back-gear ratios, and cone-pulley ratios for a pump- 
driven machine. An example is worked out for each combi 


nation, showing the belt speeds, horsepowers and spindle 


torques, 

In the operation of cone-driven machines the consecutive 
spindle speeds may be obtained in a number of different ways 
by effecting various combinations of countershaft speeds, back- 
jut there are 


gear ratios and cone-pulley ratios. two ways In 


use which require different cone-pulley ratios and ratios of 
countershaft speeds, and these are as follows: 
First, the obtained by 


baek 


vear and the belt on the largest step of the head cone, whieh 


consecutive spindle speeds are 


starting with the slow countershaft speed, the largest 


vives the first cone-pulley ratio. The change from the first, or 
slowest, to the second spindle speed is accomplished by merely 
changing the ecountershaft speed from slow to fast. For the 
next change of speed it is necessary to change the belt trom 
the first to the second step on the head cone and change the 
countershaft speed from fast to slow. The fourth speed 1s 
then obtained by merely changing the countershaft speed from 
slow to fast. 

The next case is where the back-gear ratios are used in the 
same way as in the preceding ease, but the countershatt speeds 
and steps on the cones are not. 
obtained by 


The slowest spindle speed is here ising the 


slowest countershaft speed and the largest step on the head 


cone, In changing trom the first to the second and from the 
second to the third spindle speeds it is only 
the belt TI e 


using the fast countershaft speed witli the belt 


necessary to shift 


trom one step to the next. tourth speed Is 


obtained by 
on the largest step of the head cone, while the next two spindle 
Ss} eeds are obtained by using the second and third cone pu ley 
ratios with the fast countershaft speed. 


Che article fives formule for the back rear cone 


ratios, 


pulley ratios tor duplicate cones and for the countershaft 


S} eeds. 
worked out 


the back-gear 


An example is numerically and covers the 


determination ot cone-pulley and countershatt 
speed ratios tor a machine otf riven dimensions having three 
steps on the cone-pulley and two back-gear reductions. In 
this connection the comparative merits of the two systems out 
lined above are diseussed. (American Machinist, vol. 47, no. 2 


July 12, 1917, pp. 49-51, 3 figs., tp) 


Railway Engineering 


Brick-ArcH Tests, PENNSYLVANIA RAILROAD 


Data of tests made by the Pennsylvania Railroad to show 
the value of the brick arch as a means of conserving fuel. 
These tests were made in Altoona on a Mikado-type loco- 
motive, 
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The brick-arch equipment was of the Security sectional type. 
All tests were hand-fired, the fuel used being Jamison coal, 
bituminous high-volatile, sized by being passed over a sereen 
The sereening and the use of coal 


having 114-in. openings. 


from a single shipment were resorted to, because preliminary 


tests have demonstrated the need of uniformity in the size ot 
coal tor the tests 
On the whole. the tests have demonstrated marked advan 


tages which can be ascribed to the use of the areh, sumn arized 


in the report as follows: 


olat ilé eoal 


a The maximum evaporation when using lig! 


was increased 15.5 pel the use of the 


cent bv 
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TEST 


b With the arch a lower smoke density is measured by the 
Ringelmann scale. 

c The arch increased the evaporation per pound of coal, 
and for ordinary rates of working this increase of evaporation 
represents an economy in coal of from 6 to 8 per cent. 


This effect of the arch on evaporation was evident at all 


rates of combustion, as shown by Fig. 9 At maximum eapae- 
ity the boiler when equipped with the arch was capable of 
evaporating 15.5 per cent more water than when without it. 
d <A higher boiler efficiency was made possible by the arch 
When 
plotted against the combustion rate, the factor of boiler effi- 
ciency shows an inerease ranging between 6.9 and 11.6 per 


at all rates of evaporation. This is shown in Fig. 10. 


cent, with a rate of firing varying from 35 to 120 Ib. of dry 
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coal per sq. ft. of grate per hour. An examination of the 
values obtained between the limits common to road service 
indicate improvement under these conditions of from 7 to 842 


per cent. The report draws attention to the fact that other 
experimenters have found that the arch tubes alone, because 
of the added surface and improved circulation, afford improve 
ment to the extent of about one per cent for each tube in- 
volved. 

Beeause of the conditions under which the tests were made, 
that is, at fixed speed and cut-off, no noticeable economy was 
observed in the operation of the engine, but there was an in 
the larger 


crease ii the power developed consequent upon 


volume of steam flowing. On the basis of drawbar pull, it 
was found that at speeds above 8 m.p.h. the locomotive when 


This 


advantage, measured at the maximum power developed, which 


equipped with the areh had an appreciable advantage. 


was at the speed of 29 m.p.h., amounted to an increased draw- 
bar pull of 2066 Ib., or 6.4 per cent. (Pennsylvania Railroad 
Test Department Bulletin No. 30, abstracted through the Rail 
way 61, no. 5, August 4, 1916, pp. 157-139, 3 


Review, vol. 


tigs., e) 


Steam Engineering 
CONDENSER-TUBE CorkosiON, William Ramsay 


A general diseussion of the subject, togethe with data ot 
observations and experiments made by the writer. 
The writer does not ascribe much value to analyses of the 


The 


analysis itself is a simple matter, but since the corroded matter 


defective tubes of a condenser after a breakdown. 


has disappeared and the tube adjacent to the corroded part 


the 
the residue seldom 


is. as a rule, normal, it does much material for 


hot give 


explanation. Further, the examination of 


points to anything useful, because the corrosion produet con 


tains the metals as basic chlorides, carbonates, oxides, o1 


even 
sulphates, and much of this product is washed away in both 
soluble and insoluble form. 

The writer made a number of experiments, many of whieh 
were abortive. The chief difficulty of experiments of this 


nature lies in the impossibility of reproducing actual 


working 


conditions. Kven model condense arraigementts in which the 


same water is circulated many thousands of times failed to 
vive the desired information. Such water may lose its cor 
rosive properties, or, perhaps, become more corrosive with 


continued use, and the results are not likely to be 
The 
electrolytic in character, assisted by the fact that the commer- 


} ind of 


conclusive. 


nature of brass corrosion is mainly, if not entirely, 


«lal brasses are not homogeneous bodies, but ace a 


conglomerate, 


Corrosion ota condense tube may be said to commence 
from the moment it is put into use, and the extent to whiel 
it proceeds de} ends upon such factors as COmMpositie Hn. time, 


temperature, water, ete. 

The effeet of corrosion in condenser tubes is varied. Copper 
and zine may be removed uniformly from the surface, or, 
what is more commonly the ease, zine is dissolved out, leaving 
the copper or a copper-rich material as a coherent film, the 
original dimensions of the tube being nearly preserved. This 
is known as dezinecifieation. In the case of the 60:40 tubes. 
the action takes place between the 2 and 8 constituents, and 
may proceed to completion, the tube retaining its original 
dimensions and to the naked eye preserving the appearance 
of a solid copper tube. On microscopic examination, however, 
it is seen to consist of coppery material, preserving the form 


of the a constituent, the space previously occupied by the 8 























SEPTEMBER 
1917 


being more or less filled by corrosion products, or possibly 
quite empty. In the ease of 70:30 tubes, or Admiralty alloy, 
the action is probably somewhat different. Owing to some 
shght inequality in the composition, the equilibrium of the 


brass becomes upset and a more or less continuous film of 
copper results; electrolysis then takes place between the cop- 
per and the adjacent brass, resulting in a gradual eoncentra- 
tion of copper. With these tubes dezincification is, as a rule, 
superticial. 

Dezineifieation in itself is not a simple process. If some 
ot the copper Was in the solution, it may be redeposited as 
metallie copper on the brass, with an accumulative amount ot 
zine going into solution. The writer has proved that cuprous 
and euprie chlorides, oxide of copper and, in fact, most copper 
compounds are capable of depositing metallic copper on brass. 
The action of basic chloride of zine is less clear, but on paint 
ing tubes with this material and immersing them in warm sea 
water, a distinct coppery stain results after some time. De 
zincification may, therefore, at times even become protective. 
of the 
removed so as to expose the brass, it does not imme 
A tube whieh had been 


dezineed to a depth of less than 1/500 in. 


It is an interesting fact that, if a 


film be 


portion coppers 
diately become recoated with eopper. 
was taken, and a 
small pateh about ly In. Sq. removed with fine emery paper, 
without appreciably altering the thickness of the tube. On 
immersing it in sea water kept warm, the brass rapidly cor- 
roded at this until, im about a month, it about 


pont was 


1/32 in. deep; copper then gradually encroached on the brass 
and stopped the action 
From this the write proceeds to discuss the case ot the so 


called 


manutacture 


laminations in condenser tubes. due to defeets in the 


of tubing, such as spills or blowholes in the orig 


inal casting. On opening them up they are seen to be coated 


with oxide of copper, which, on immersing in sea water, 1s 


gradually reduced to the metallie state. This is probably the 


initial stage of electrolytie corrosion. Sooner or later the cor 
roded lamination breaks away, exposing fresh lines of yellow 
brass. 


truth of 


The following experiment was earned out to test the 
the above. An Admiralty tube which showed indiea 
tions of lamination was immersed in estuary water, which was 


changed almost every day over a period of more than two 
years, the containing flask being kept at a temperature of 
about 110 deg. to 150 deg. fahr. by means of an electric heater. 
After a few weeks the tube was completely coppered and the 
suspected lamination showed unmistakable signs of opening 
out. In about six months it had corroded away to a measur 
able extent, and several other lines of laminations, which had 
the test 


it was noticed that bubbles of gas adhered tenaciously to the 


not been suspected, showed themselves. Throughout 


laminations and the sharp edges of the tube. During the cor- 
rosion the lamination presented a varying appearance, at one 
time showing black lines, which cleared up to yellow brass or 
filmed over with copper through which minute specks of brass 
were visible, but at all times the action was greatest at the 
lamination and edges. 

Likewise, due to defects in manufacturing, there are isolated 
holes in what may otherwise be perfect tubes. It is the opin- 
ion of the writer that these holes act in the eapacity of corro- 
sion centers. 

The writer deseribes several sets of experiments, indicating 
that the strongest corrosion took place at, or near, the point 
of contact between two metals. Even metals, such as iron, 
zine and lead, which are electropositive to brass, behave in this 
manner, which may be due to copper being redeposited on the 


foreign matter. It is noteworthy, in this connection, that 
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magnetic oxide of iron, or metallic iron, coated with this oxide 
is sometimes electropositive, and at other times electronegative 
with reference to brass. 

A form of corrosion of which the writer has definitely traced 
the cause is that which attacks the inlet ends for a few inches 
Here the 


water, on becoming warm, deposits its dissolved gases; the 


immediately beyond the tube plate. eold cirenlating 


part in the tube plate being kept cool, escapes this partieular 
action, but just bevond this bubbles of CO, and air adhere to 
the tubs " 


eausinge round eaeh a ring of corrosion whieh 


eventually takes the form of a horseshoe, the open ends of 


which point in the direction of the water flow. This type of 


defect is most certainly due to the main condenser being used 


in harbor for the auxiliary machinery, when the smaller volume 


of steam does not necessitate the tull-power cireulation, and 


the friction of the water is insullicient to sweep away the de 


posited gases. Where an auxiliary condenser is used for 


port 


service this defect is obviated. Several rivers and harbors, 


and canals especially, have an evil reputation in this respect, 


all being more or less foul with sewage, while those with a 
rood tidal scour are less objectionable. The ae elerath © eticet 
of sewage, CO, and ammonia is well known 

In the original article is given a photograph of an opened 
out tube which has suffered from this type of corrosion. It 


shows that, although the part in the tube plate is corroded, it 


has escaped the typical horseshoe action. The vessel fron 


which this tube was taken was known to berth in a very dirty 


harbor. Dezineification is general all over the tube, and in 


horseshoe, but where the corrosio 


This 


thie separated copper and the brass. 


the middle of each Is severe 


the brass remains yellow. seems to 


pont to the eles 


trolysis betwee 


There is another type ot which affects the ends 


COTTOSIO} 


of the tubes and which may be found in any part of the 


The 


which 


Con 


densers, and may occur singly or it rroups., extreme 


ends of the tubes are eaten away in the ferrules, also 


may be involved: and in this case a curious accommodation 


wtween tube and ferrule often takes place, the more corroded 
part of the one fitting into the less affected part ol the other, 
almost as if the action ceased when the pressure between the 
two had been relieved. This is most probably the case, sinee 
in cases of this type the writer has almost always observed 
that the tubes had been crushed or distorted by the ferrule. 
Physical condition as a factor in brass corrosion is fairly well 
established, and this seems a case which meets this theery. A 
condenser is generally tubed by several men, each taking a 
certain section or group of tubes, and it is not unlikely that 
have exerted such foree as to bruise his tubes. 


one worker may 


This probably explains why such corroded ends generally oceur 


in groups. (Engineering, vol. 104, no. 2689, July 13, 1917, 
pp. 40, 44-46, 7 figs., eA) 
Thermodynamics 
THe Latent Hear or Steam, Frank B. Aspinall 
The writer starts by giving the following definitions of 
terms : 


that which exists when 


absolutely no superheat is present. 


Steam is absolutely no water and 
The total heat of steam is the exact quantity of heat present 
when absolutely no water and absolutely no superheat are 
present. 
The latent heat of steam is the exact quantity of heat re- 
quired to convert water from the form of water completely 
into the form of steam at the same temperature and pressure 
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as the temperature and the pressure of the water converted 
into the steam. 

Heat latent is the varying heat latent when varying mixtures 
of steam and water are present. 

The steam volume is the maximum volume which ean be pres 
ent without superheat being present. 

The writer states that when he analyzed hundreds of indi- 
cator cards he noticed facts which were unexplainable, unless 
it be admitted that steam at high pressures containing abso 
lutely no water and absolutely no superheat carried more heat 
and had a smaller volume than the steam tables stated. 

A series of measurements was therefore made to ascertain 
the maximum heat could be 
present without superheat being present, and this was the 
result : 


and maximum volume which 


The maximum heat which could be latent, or the latent heat 
of steam, was found to be constant, at a value nearly, if not 
actually, 970.13 B.t.u. 

A steam volume multiplied by a steam pressure is constant, 
if steam is accepted as that which exists when absolutely no 
water and absolutely no superheat are present, the value stated 
in cubie feet and pounds absolute being nearly, if not actually, 
399,84. 

From 


these two constants the 


following ceonelusions 


arrived at in regard to the steam tables: 


were 


The values stated for the total heat at atmospheric pressure 
apply to wet steam, the wetness Increasing as the pressure 
The total heat at 
atmospheric pressure apply to the superheated steam, the 


superheating increasing as the pressure decreases. 


increases. values stated for the below 


The values stated for the latent heat at above atmospheric 
pressure apply to the heat latent in mixtures of steam and 
water, the water increasing as the pressure increases. 

The values stated for the latent heat at below atmospheric 
pressure apply to neither latent heat nor heat latent. 

The values stated for the volumes at above 25 lb. absolute 
apply to superheated steam, the superheat increasing as the 
pressure increases. 

The values stated for volumes at below 25 lb. absolute apply 
to wet steam, the wetness increasing as the pressure decreases. 

The values are therefore not only not comparable in them 
selves, but are also not comparable to each other. 

The late Dr. Silvanus Thompson was instrumental in having 
the Finsbury Teehnieal College in London earry out, under the 
present writer’s supervision, the determinations described in 
the article here abstracted. 

The article deseribes in detail the conditions which were to 
be fulfilled during these tests, the method and apparatus used, 
observations and numerical results and the deductions arrived 
at. The following definitions were adopted for the terms 
employed : 

The latent heat of steam is the amount of heat required to 
convert water, at a definite temperature and pressure, com 
pletely into steam at the same temperature and pressure as 
the water. 

The sensible heat in steam is the heat in the water at the 
definite temperature and pressure at which it is converted into 
steam. 

The total heat of steam is the latent heat plus the sensible 
heat, or the maximum heat which can possibly be present 
without superheat being present. 

Wet steam is a mixture of steam and water in some form. 
The total heat present is therefore less than that which would 
be present if the water had been completely converted into 
steam. 


THe JOURNAL 
Am. Soc. M.E 


Steam is all steam, the total heat present being the exact 
amount required for all the water to be converted completely 
into steam. 

Superheated steam is all steam, the total heat present being 
more than the amount required at the given pressure and 
temperature for all water to be converted into steam. 

The following formula was used to work out the latent heat 
of steam: 

The latent heat of steam at the pressure P at the point B 


Wit t.)— w(7 t)+j 
“ 


P. As the 


pressure was accepted as the pressure of pure steam, 


supertemperature was so low, the observed 


but if the steam had been very highly superheated, a 
correction would have to have been made for the super 
temperature. 
W. In the first 


trials. The water present at commence 


ment of the seeond blow 1. the water value of the 


metal. 
In the second, third and fourth trials. The water present 
when the pipe was dropped into the water 
value of the metal 


The actual 


the water 
the water value of the wood. 


w. weight present at the finish of the trial, 
minus the actual weight present at the commencement 
of the trial. 

TY. The mean corrected observed temperature of the ther 
mometer in the long temperature well the mean 
supertemperature, 

t The mean corrected observed temperature of the con 
densing water at the finish of the trial, as shown by 
thermometers, T.1., T.11., T.111. the temperature the 
condensing water would have gained if it had not lost 
or received heat due to the surrounding air. 

The mean observed corrected temperature of the con 


water at the 


shown by thermometers i 7 & ye tis 


densing commencement of the trial, as 


The difference between the superheat in the steam due to 
the supertemperature and the heat radiated from the 


lagged and bare pipe beyond the controlling valve 


admitting steam to the condensing water to within 1 


in. above the maximum height of the water in the 


wooden vessel, 


It will be that the 


Regnault, makes no correction for possible changes in the 


noticed writer, like Southern and 


specific heat of the boiler water. It appears, however, from 
the results of James Watt, Southern, and the writer, that the 
specific heat of water is constant when water is subjected t 
the conditions present when a boiler is making steam. 


The method employed to determine the water value of the 


wooden vessel by the method of mixtures is deseribed in 


detail. 


Among other things, it has been found that even although 


extreme care was taken to prevent the steam from containing 
water just before it was wiredrawn, the small supertempera 
ture obtained for such a large drop in pressure shows that 
water must have been present. There seems no other explana- 


tion than to conelude that water can be present in steam in 


some form which is not a mechanical mixture. This view also 
seems to be confirmed by the fact that for equal differences of 
pressure higher supertemperatures were usually obtained at 
50 Ib. than at 100 lb., which apparently shows that steam at a 
higher temperature can contain more water than at a lower 
temperature. The experiments seems to support the conclusion 
that steam has a dewpoint like air. 


The Finsbury value for the latent heat of steam, or the 
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exact quantity of heat required to convert water from the form 
of water completely into the form of steam at the same tem 
perature and pressure as the temperature and pressure of the 
water converted into the steam, is 969.67 B.t.u., a constant, per 
The writer takes, however, 969.90 as the con 
heat of 
Blackheath value 970.13 and the above Finsbury value. 


L lb. of steam. 


stant latent steam. This figure is the mean of the 


The writer proclaims the following basic laws: 
It is the quantity of water present and not the temperature 
present which determines the quantity of heat which is latent. 

The quantity of heat latent is a variable 
if water is present, because the maximum 
water which can be 


quantity of present i 


creases as the pressure increases. 


The evidence colleeted by the present 
writer leads him to believe that the heat 
latent when absolutely no water is present, 


or the latent heat ot steam, 1s nearly, it not 
astually, 970 B.t.u. at all pressures. 
Further, 


provided absolutely no wate 


and absolutely no superheat are present, 
the 


not actually, 100, 


the pressure multiphed by volume is 


always nearly, 

The writer concludes by calling attention 
to the tact that James Watt distinguished 
between latent heat and heat latent, and be 


lieves that all the trouble has arisen owing 


to Regnault not making this distinction. 
(The EE naineer. vol. 124, nos. 3210, 3211, 
212, July 6, 15 and 20, 1917, tA) 
VENTILATION STANDARDS AND THE SYN 
roeTic Air Cuart, Dr. E. V. Hill 
The write claims that one of the prob 


lems of modern ventilation is not so much 
how to accomplish the desired need. but 
how to know when that end has been at 
tained, | other words, the need is for 1m 
provement not in mechanical equipment, 
but in methods of testing to determine with 


vreater accuracy Vhat the equipment ae 


complishes, and more than all else, satis 


factory stal dards by which conditions may 


he compared, The development ot a satis 


factory air-condition record, however. 


test 


is made difficult through the fact that «com 


binations might occur that when plotted 
would be misleading Such a test record 
must cover al east temperature, alr move 
ment and humidity, and there is a definite 
relation between the variations of these ele 
nents that is difficult to show accurately 


on the ehart 


In fact, after giving this matter considerable study. the 


writer 


came to the conclusion that 


more definite information 
regarding the relations of temperature, humidity and air mo 
tion to each other in their bearing on comfort must be secured 
before a To do 


room in a faetory building was equipped so that any combina- 


workable chart could be designed. this a 
tion of temperature, humidity and air motion could be main- 
tained and their relations approximately determined. 

On the whole, it has been found that, first, comfort depends 
upon air conditions that allow the normal heat losses from the 


body without the undue exercise of heat-regulating mechanism. 
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Second, other things being equal, the heat loss is approxi- 
And 


third, the comfortable wet-bulb temperature increases with the 


mately constant if the wet-bulb temperature is constant. 


air motion. 


On this basis two synthetic air charts were developed, of 
which the second, introducing air-motion curves, is reproduced 
in Fig, 11. 


factors which determine ventilation of a given space may be 


The theory on which the chart is based is that the 


conveniently combined into three principal groups, as fol- 


lows: Dust, 


(1) Temperature, humidity and air motion; (2) 


AUR CHART 


PERFECT VENTILATION 


Y 


SYNTHETIC 


To Dartanine FPeectnTt oF 


“ Two MINUTE 
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Fic. 11 SyntTHetic AIR CHAR’ 


bacteria and odors; (3) Air supply and earbon dioxide. 


The use of the chart in Group 1 is as follows: From test 
data is noted the wet-bulb temperature. This is indicated by 
the horizontal line connecting this wet-bulb temperature and 
Next test 


data the air motion prevailing, and the appropriate air-motion 


the appropriate air-motion curve. is noted from 
curve is connected by a horizontal line with the wet-bulb that 
is desired for this velocity. The number of squares between 
these two horizontal lines across this portion of the chart is 


the amount of penalization. (Journal of the American Society 


» Cp) 


of Heating and Ventilating Engineers, July 1917, p. 477 
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Marine Engineers, 1916, pp 9-58. 13 figs 


\ugust 


PHe DESIGN AND CONSTRUCTION OF HIGH PrEss STEAM SvTor 


VALVES, LD. MacNicoll Transactions of the Institute M ime 
Engineers, vol. 28, January, 1917, pp. 209-229, 12 gs 

ASHLEY STREET STATION REMODELED, John Hunter Power i6, 
no. 5, July 31, 1917, pp. 138-142, 11 figs 


Receivers, H. Hamkens 
13, 1917, p. 19, 6 figs 


Mechanical World, vol. 62, no. 1598, July 


FCONDENSER Ttre Corrosion, William Ramsay Engineering, v« 
104, ne. 2689, July 1 1917, pp. 44-46 

MODERN SURFACE CONDENSING PLANTS, T. R. Houston Proceedings 
of the Rugby Engineering Society, Session 1914-1915, vol. 12 
pp. 19-40, 8 figs 

LA DETEKIORATION DES AUBAGES DE TURBINES A VAPEUR Le Génie 
Civil, Tome 71, No. 4, no. 1824, 28 July, 1917, pp. 49-523. 8 
figs 

Deterioration of steam-turbine blades 

CHAIN OF ROCKS REMODELED BOILER PLANT, H,. |! Gauss Power, 
vol. 46, no. 7, Aug. 14, 1917, pp. 206-210, 12 figs 

PRESSURE REDUCING AND REGULATING VALVES, J. C. Hawkins Power, 


vol. 46, no, 7, Aug. 14, 1917, pp. 210-222, 7 figs 


HEINE BOILER 
August 15, 1917, pp 


CONSTRUCTION Practical 


652-655, 


Engineer, vol. 21, no. 16, 
10 figs 


STEAM REGENERATOR AT MINE POWER 
vol. 21, no. 16, August 15, 1917, pp 


PLANT Practical 
657-658, 3 figs 


Engineer, 
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THERMODYNAMICS 


7THeE LATENT HEAT OF STEAM, Frank B. Aspinall. The Engineer, 
vol. 124, nos. 3210, 3211, 3212, July 6, 13, 20, 1917, pp. 3, 
25, 47 


RADIATION REQUIREMENTS UNDER VARYING TEMPERATURE CONDITIONS, 
Edward B. Johnson The Heating and Ventilating Magazine, 


vol. 14, no. 7, pp. 22-25, 1 chart 


STUDY COURSE 
Power, vol. 46, 


ELECTRICAL 
MENTS 


THE PRINCIPLES OF ELECTRICAL INSTRI 


no. 5, July 31, 1917, pp. 155-156, 7 figs 
INDUSTRIAL 


OXYGEN EXPLOSIONS, Edward K 


1917, pp. 


Hammond 
1070-1072, 3 figs 


Machinery, 
vol. 23, no. 12, August, 
PANORAMI( 


Tu! Sicut, W. L 


August 2, 


Olmstead. American Machinist, vol. 47, 


no. 5, 1917, pp. 177-180, 6 figs 


FACTORY TRANSPORTATION Machinery, vol. 23, no. 12, August, 1917 
pp. 1076-1088, 108 figs 
THE LYON FAIR American Machinist, vol. 47, no. 3, July 19, 1917, 


pp. 103-104 


De JOHN FRITZ MEDAILLE EN DE CoMODS PREMIE, R. A. Van San 
dick De Ingenieur, 25 Juin, 1917, no. 25, 32 Jaargang, pp 
474-475 


Tue JOURNAL 
Am.Soc.M.E. 


SNAP FASTENER 
1917, pp 


PRESS TOOLS 


447-453, 18 figs 


Machinery, vol. 10, no. 252, July 26, 


L’APPLICATION DU 
COMMERCIAUX Revue 
July 7, 1917, p. 2 

Application of the metric 


SYSTEME DECIMAL METRIQUE DANS LES CATALOGUES 


Génerale de L’'Electricité, tome 11, no. 1, 
system in catalogues 


CHARTS 


ALIGNMENT CHART FOR MILLING CUTTERS, A. 


can Machinist, vol. 47, no July 19, 


Lewis Jenkins 
1917, p. 


Ameri 


DIAGRAMME 
GRAM MI 


POUR LE CALCUL DE LA TENSION DES 
POUR LE CALCUL DE LA 


FILS D'ACIER DIA 


FENSION DES CABLES DACIER 


NOUVELLE METHODE POUR LE REGLAGE DE LA TENSION DES 
HAURANS DES AEROPLANES AU MOYEN D'UN FREQUENTIOMETRE, 
Carlo M. Lerici, Le Génie Civil, tome 72, no. 3, July 24, 1917 


pp. 40-41. 
Calculating the tension in aeroplane wires 
GRAPHI 

oF Coal 
VALUE 
gineering and Mining Journal, vol 


201-202 


REPRESENTATION OF DULONG'’S FORMULA FoR HEAT VALU! 
FIXED CARBON AND ‘THERMAI 
Heat UNITS IN Coat En 


104, no. 5, Au 


RELATION BETWEEN 


(GRAPHIC DETERMINATION OF 


gust 4, 1917, pp 


CHART FOR FIGURING 


DOOR AND 


RADIATION IREMENTS 


The 


Reg! 
INDOOR TEMPERATURES 
Magazine, vol, 14, no. 7, p. 24 


VARYING OU1 
and 


WITH 


Heating Ventilating 


LIBRARY NOTES 


From the Libraries of the Four Founder Societies and the United Engineering Society, in 
the Engineering Societies Building, New York City 


U. E. S. Aeccessions 


ELECTROLYSIS A 
pared for submission to its principles by 
National Engineering Societies and 
and corporations New York, 116 
of Electrical Engineers 


AMI iN CoMM rEE ON preliminary 


uppointed by 


report pre 


associations 


Institute 


interested 
Gift of 


other 


American 


AMERICAN RAILWAY 
of Asst ition 


ENGINEERING ASSOCIATION Manual, 1915 Gift 


ANNUAL CHEMICAL DIRECTORY OF THE UNITED STATES LB. F. Love 
lace, Editor, Baltimore, Williams & Wilkins Co., Baltimore, 1291" 
Clot 6x9 in., 505 pp., $5. Gift of the publisher 


APPLIED MECHANICS By Alfred Poorman McGraw-Hill Book Co 
Inc., New York, 1917. Cloth, 6 x 9 in., 244 pp., 321 figs. $2. Gift 
of the publisher 


ARCHITECTURAL DRAWING AND LETTERING 
ing, by Frank A. Bourne and H. V 
tectural Lettering, by 
Society, Chicago, 19M 
Gift of the 


Part 1, Architectural Draw 
Von Holst Part 2, Archi 
Frank Choteau Brown American Technica 

Cloth, 6x8 in., 150 pp., 94 


figs., $1.50 


publisher 


ARITHMETIC FOR ENGINEERS by 
& Co., New York, 1916 
Gift of the publisher 


Charles B. Clapham. E. P. Dutton 
Cloth, 6x9 in., 436 pp., 149 figs., $3 


ARTIFICIAL ELECTRIK 
Uses By A. E 
York, i191 Cloth 
author 


LINES; Their Theory, Mode of Construction and 
Kennelly. McGraw-Hill Book Co., Ine., Vew 
6 x 9 in., 348 pp., 117 figs., $4. Gift of the 


AYER’S AMERICAN NEWSPAPER ANNUAL AND DIRECTORY. 
wiz. Purchase. 


BALTIMORE (MD.) CITY OFFICERS 
to the City Council, 1915. 


AND DEPARTMENTS. 
Baltimore, 1916. 


Reports 
Gift of City Librarian 


BATTLE FIRE TRAINING. By Capt. G. S. Turner and Capt. J. J. 
3anta Publishing Co., Menasha, Wis. Cloth, 
294 pp., 47 illus. $1. Gift of the publisher. 


Fulmer 


George 


Philade Iphia, 


made 


4x7 in, 


BAUNITE AND FULLERS EARTH OF THE COASTAL PLAIN OF GEORGIA 
Report on (Ga. Geological Survey Bulletin no. 31) itlanta, 
19 Purchase 

BINGHAMTON (t(N. Y¥.) COMMON CoUNs Official Proceeding wie 
1916 Binghamton, 1912-16 Gilt City Clerk 

}OSTON SOCIETY OF CIVIL ENGINEERS Constitution and By-laws and 
List of members June, 1917 Boston, 191? Purchase 

. . * 

BRITISH COLUMBIA, MINISTER OF MINES Annual Report 1916 


Victoria, 1917 Purchas 


BRivTisH COLUMBIA 
19 Gitt of 


WATER RIGHTS BRANCH 
Water Rights 


Report, 1916. Victoria 


Branch 


BurraLo (N. Y.) DEPARTMENT OF PUBLIC WorKS Annual Report 
(23d), 1914-15 Buffalo, 191 Gift of Department of Pub 
Works 

BUILDING SUPERINTENDENCE FOR STEEL STRUCTURES iy Edgar 8S 
selden American Technical Society, Chicago, 191 Cloth, 5x8 


in., 95 pp., 26 fig $1 Gift of the publisher 
ByY-PRopUCTS OF THE LUMBE!I 
Agents Series no. 110 


INDUSTRY U. S. Department of Cor 


merce Special Washington, 1917. Purcl 
CHEMICAL DISCOVERY INVENTION IN THE TWENTIETH 
By Sir William A. Tilden. E. P. Dutton & Co., New 
Cloth, 6 x 9 in., 487 pp., 161 Gift of the 


CENTURY 
York, m1 
illus., $3.50 publisher 
CHEMICAL TESTS FOR MINERALS 

way Publishing Co., 


$1.25 Gift of the 


by Arthur J 
Beaumont, Cal., on 
publishe 


Burdick rhe Gat 


Cloth, 5x8 in., 03 p 


CHICOPEE, MASS., MUNICIPAL REGISTER. 1912-1916 Chicopee, 1912-1 
Gift of City Clerk 
CITY PLANNING PROGRESS; In the United States, 1917 Compiled 


by the Committee on Town 
of Architects. Edited by 
Warner. The Journal of the American Institute of 
Washington, D. C., 97. Paper, 8x11 in 
$1.50. Gift of the publisher. 


Institute 
Ralph F 
Architects 


Planning of the American 
Ford assisted by 


George B 


, 207 pp., 113 figs 














SEPTEMBER 
1917 


COMPRESSED AIk; Theory and Computations By Elmo G. Harris 
2d ed MeCiraw-Hill Book Co... Ine Neu York, 19n Cloth 
6 x ¥ in., 192 pp, 32 figs. $2. Gift of the publisher 

COMPRESSED AIR FOR THE METAL WorkER. By Charles A. Hirschberg 
The Clark Book Co., New York, 19m. Cloth, 5x8 in., 321 pp 
204 figs $3 Gift of the publisher. 

COMPRESSED AIR PRACTICE IN MINING by David Penman, M. Inst 
M.E J. BL. Lippineott Co., Philadelphia, mon Cloth, 5x8 In 
221 pp., 113 illus Gift of the publisher 

CONTRIBUTIONS TO EcONOMIC GROLOGY 1916 Part IIl-——-Mineral 





Fuels U. S. Geological Survey Bulletin no. 641 Washington, 
Wn Purchase 

COUNCIL BLUFF IOWA Mayor's annual message with accompanying 
documents 1914. Gift of Department of Finance and Municipal! 
Account 

De TERMINATION F NITROGEN IN SUBSTANCES USED IN EXPLOSIVES 
(I Ss. Burea of Mine Technical Paper 160) Washington 
mn Pur 

DeETROIM M Det MENT OF TPUBI WORKS Annual Report 
(42d Lut Detroit, 116 Gift « Department of Public 





PHE DIsrosaL OF HOUSEHOLD Wastes ] Wm. Paul Gerhard d 
i D>. Van Nostrand ¢ New York, 191 Boards, 4x6 i 195 
pp 4 figs So 50 (;ift of ft publisher 

LYES FI ~ ATIC ‘ HE UNITEI Sy I Nov 1915 I s 
Departmer Commercet Special Agents seri I 111 Wash 
ington I I’ 

East 0 E, N. J. Cour \ il Repo 1918-1916 
(sif (‘it ‘ 

I Mra Pas I M ! Farmer 
Met ii | ‘ | \e ) k, mmr ( t Oxo it 
Sie | 230) Z s4 (,ift of the publi er 

ELECT Ra WAY TRAN \ By Henry W. Blake and Walter 
Jacksor MeGraw- Hi Book Co., Ine Vew York, in Cloth 
GOxOir 487 py 120 figs.. &5 Gift of the publisher 

ELEMENTARY CHEMICA Micro B Emile Monnin Cham 
Tohn W &S I Vew York, 1916. Cloth, 6x 9 in., 410 py 
147 s bs (rift t! | isher 

} | $ Is s G z s I 
19 191 I 

} W r S Con ed l m 5. i et The 
Ie n J shing ¢ Cleveland, 191 Leat g=2« SD } 662 
| SO ‘ t S 

E) SEE 1884-1912 14 New York ISS5-1916 
qsift f 4 ’ | i. 

ENGINE! ( I i HLA Direct 1917 Philadelphi 


Wil & 8S Ir \ York, 1917 Cloth, 6x9 it 279 pl 
S rift pu l ‘ 

EVANS\ I ‘ Ant Reports, 19138, 1915, 1916 Gift of 
City ¢ 

EvVoOLu STEAM J N H rr E INDUSTRY, wit! 
Speci reference ft Mechanical Drives through Reduction Gea 
and the Economies of Large Units By John A. Stevens Lowell, 
nn Gift 

FARM CONCRET! By K. J. T. Ekblaw The Macmillan Co., New 
York, i9n Cloth, 5 x S in., 295 pp., 77 figs., and 16 plates 
£1.60 Gift of tl publisher 

FARM MOoTORS Steam and Gas Engines, Hydraulic and Electrik 
Motors. Traction Engines, Automobiles, Animal Motors, Wind 
mills By Andrey Potter 2d ed., McGraw-Hill Book Co Inc 
New York, on Cloth, 6x9 in., 299 pp., 296 figs $1.50 Gift 
of the publisher 

FEDERAL VALUATION OF THE RAILROADS IN THE UNITED Srares. Cir 
cular communication to Chairmen of Valuation Committees with 
reference to Interstate Commerce Commission Order no. 20 

July 14, 1917 Gift of Clemens Herschel 


LIBRARY NOTES 


FEDERAL VALI 


Statement 


ATION THE RAILROADS 


by H. C 


OF 
prepared 


IN THI UNITED STATI 


Phillips, general secretary of the 


developments in connection with Federal valuation as of July 
2, 1917 Gift of Clemens Herschel 

FIRE PREVENTION AND PROTECTION \ Compilation of Insurance Regu 
lations and Suggested Improvements in Building Construction 
3d ed By A. C. Hutson The Spectator Co New York, 1916 
Leather, 5 x 7 in., 777 pp 129 illus $4.25 Gift « the 
publisher 

GAS AND Fut ANA ror Es NEEI By August Hl. G St 
ed John Wilev & Sons It Veu York, 199n (lot $e 
145 pp., 20 figs. $1.25. Gift of the publisher 

GAS-LIGHTING AND Gas.-l N \ Pocket Book for Gas Engine 
Gas Fitters, et iy Wm Paul Gerhard it) d D. Van 
Nostrand Co Ve York, 191 Boards, 4 x 6 ir 1) pp y 
So50 (; t t t s 

GEOLOGY AND MINE! Kt OF He Reerron S&S 
WESTPORT AND No 1 Wes 4» DIVISI New Zealand 
Geological Surv Bullet n » Wellington 1971) Pure ist 

G EKS ! N \ ( ( M Ar M ig 
with t Ant Re 101 ( é lie, 1914 ( Cit 
{ ‘ h {; rsvi 

GRAND Ral Mich I} I \ \ ts 
(42d-43d 15-16 i I ] Wor 

(;RAY I’ i} 1) I I W l ( 
David Willia ( f ) k, 191 ( ‘ ’ , in 
lig “4 ‘ I I ( ] ( 

HEA \) l ‘ mercial Handb ‘ I 

rr Reg loth Year Ileat Ag / AD | 

Cloth, 5 x 7 1S j $1.25 ‘ the p 

HiGgH-Sprep IN ‘ I I Ar W Jud 
Ihe Ma ‘ \ ) (i ( ‘ 4 ‘ 
21% us s i) i t 

iH Se-lD S I’ i By Wh Paul Get I 
12t I» \ N rand ¢ \ ) ; 1977 I irds, 4 ( 
4 ‘ £0.50 ‘ t 1 

Hiow s I G ge | s Met i | k ¢ 
in \ Yor 19 Pat 7 ts ‘ z0) ‘ 


I 11N I I La I rt 
gineering | Pet s , 
28, 191 { 
I minating Eng gS ) 1 I ‘ 
IN I rF MA I \ I ot 27 
Londor 1 191 I ‘ 


tior Va I rg «& \t I \ } 1] La 
ox if ou 2 ~ 2 | g ‘ 

INTRODI< N RARE I ‘ B I i I B I 
ith ed ] n Wi & Sons, | \ ) / ( 
ir ond p ‘ figs s°. (ltt t 

IR! 4 ~ Wi s ( NST ‘ Ep I ' Ts I ~ s G 
Ly \ ir Pow 1 DD J \W & S I \ 
wt ( t ox 11 i2s S4.50) ( 
| isher 

JouN Crerar Lu \ I 2 16 cl 
Gift John Crerar 1 


Tue Lire or Rosi HIARI An Ame in Chemist (1781-1858) L 
Robert Fahs Smith J B. Lippincott Co Philadelphia yt 
Cloth, 6x9 in., 508 pp 1 por., 4 lus £5 Gift 
publisher 

LUMBER MAKKETS OF THE EAS COASs or § 1 AMERICA I Ss 
Department of Commerce Special Agents series no. 112 Wash 
ington, 1916 Purchase 

Macon, GAa., ANNUAL REPORTS OF OFFICERS, 1913, 1916 Macan. Ga 
1913, 1916 Gift of City Clerk 
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MCGRAW CENTRAL STATION List, 1917. New York, 1917. Purchase. 
MacRak’s Biur Book (Buying Guide). Vol. 8, 1917. MacRae's 


Blue jook Co. 
1344 pp. $10 


York, 199177. Cloth, 9x11 in., 


Gift of the publisher. 


Chicago and Neu 


UTILITIES COMMISSION, (2d), 1916. 


1916. Gift of Public 


MAINE. PUBLIC 
Waterville, 


Annual Report 
Utilities Commission. 


APPLIANCES MECHANICAL MOVEMENTS AND NOVELTIES OF 
CONSTRUCTION, By Gardner D. Hiscox. 4th ed. The Norman 
W. Henley Publishing Co., New York, 1917. Cloth, 6 x 9 in., 396 
pp., 1000 figs. $3. Gift of the publisher. 


MECHANICAI 


MECHANICAL MOVEMENTS, POWERS AND Devices; A Treatise Describ 
ing Mechanical Movements and Used in Constructive 
and Operative Machinery and the Mechanical Arts. By Gardner 
LD. Hiscox The Norman W. Henley Publishing Co., New York, 
i917. Cloth, 6 x 9 in., 409 pp., 1800 figs. $3. Gift of the pub- 


Devices 


lisher. 

MERCHANTS ASSOCIATION OF NEW YORK. Supplement no. 33 for 
brief of arguments against public ownership. Nov., 1916. Gift 
of American Telephone & Telegraph Co. 

MILITARY SKETCHING AND MAP READING. By Capt. Loren C. Grieves 


U. 8. Washington, D. C., 9917. Cloth, 6x9 


Gift of the publisher. 


Infantry Association, 
in., 95 pp., 32 figs. $1. 
MINES Biennial 


GEOLOGY Reports of 


1917. 


BUREAU OF 
the State Geologist. 


MISSOURI AND 


Purchase. 


THE Mopern GAs TrRAcTOR; Its Construction, Utility, Operation and 
Repair. By Victor W. Page, 2d ed. The Norman W. Hanley 
Publishing Co., New York, 1917, Cloth, 5x7 in., 504 pp., 225 


figs $2. Gift of the publisher. 

MODERN MILLING: A Practical Manual on Milling Machines, Milling 
Accessories and Milling Operations. By Ernest Pull. The Mac 
millan Co., New York, 1917. Cloth, 6x9 in., 207 pp., 188 figs 
$3. Gift of the publisher. 

MONOGRAPH OF THE FORAMINIFERA OF THE NORTH PAcIFIC OCEAN. 
Pr. VI—MILIoLIDAE. U. S. National Museum Bulletin 71. 


Washington, 1917. Purchase. 


Moopy'’s MANUAL OF RAILROADS AND CORPORATION SECURITIES.— Public 
Utilities. 1917. New York, 1917. Purchase. 

Moopy’s MANUAL 1917—Industrials. New York, 1917. Purchase 
Moopy’s MANUAL COMPLETE LIST OF SECURITIES MATURING, JULY 
1, 1917- June 30, 1919. Vol. IV. New York, 1917. Purchase. 
MONTCLAIR (N. J.) Town Councit. Annual Report, 1911 Gift of 

City Clerk. 

Morok Boats, HYDROPLANES, HYDROAEROPLANES; Construction and 
Operation with Practical Notes on Propeller Calculation and 
Design. By Thomas H. Russell. Charles C. Thompson Co., 
Chicago, 1917. Cloth, 5x8 in., 254 pp., 106 figs. $1. Gift 
of the publisher. 

NATIONAL ASSOCIATION OF RAILWAY COMMISSIONERS. Proceedings 
of the 28th Annual Convention, Washington, D. C., Nov. 14-17, 
1916. New York, n. d. Purchase. 


NATIONAL INDUSTRIAL CONFERENCE BOARD. 
workmen's compensation acts in the United States. 
Gift of Board. 


Summary of report on 
April, 1917. 


NATIONAL TUBE COMPANY. “ National’’ Pipe Standards. 
1917. Gift of National Tube Company. 


Pittsburgh, 


NAVAL ARCHITECTURE. By Cecil H. Peabody. 4th ed. John Wiley 
& Sons, Inc., New York, 1917. Cloth, 6x9 in., 641 pp., 218 
figs. $7.50. Gifts of the publisher. 


NAVIGATION Laws. Comparative study of principal features of the 


laws of the United States, Great Britain, Germany, Norway, 
France and Japan. U. C. Department of Commerce. Special 
Agents series no. 114 Washington, 1916. Purchase. 


New JERSEY DEPARTMENT OF CONSERVATION AND DEVELOPMENT. An 
nual Report for the year ending Oct. 31, 1916. Trenton, N. J., 


1917. Gift of Department of Conservation and Development. 
NortH ADAMS, MASS. City Clerk. Annual Reports, 1912-1916 
Vorth Adams, 1912-16. Gift of City Clerk. 


LIBRARY NOTES 


THe JOURNAL 
Am.Soc.M.E. 


OHIO ENGINBERING SOcrery. annual meeting, 


1917 Norwalk, 1917. 


Report of the 3SSth 
Gift of Society. 


OMAHA, NEBRASKA, DEPARTMENT OF ACCOUNTS AND FINANCES Report 


1910-11, 1912-14. Gift of Superintendent of Accounts and 
Finances. 
ORGANIZING AND CONDUCTING SAFETY WORK IN MINES U. Ss. Bureau 


of Mines. Technical Paper 103. Washington, 91 Purchase. 


OTTAWA, CANADA Corporation, 


1912 Ottawa, 1912 


Annual Departmental Reports for the 
Gift of City Clerk 
Students By 


OUTLINES OF INDUSTRIAL CHBMISTRY; A Text-Book for 


Frank Hall Thorp, with assistance in revision from Warren 
K. Lewis. 3d ed The Macmillan Co., New York, 1916 Cloth, 
6x9 in., 665 pp., 137 illus. $3.75. Gift of the publisher 

THE PANAMA CANAL AND COMMERCE By Emor Kk. Johnson D 
Appleton & Co., New York, 1916. Cloth, 5x7 in., 295 pp., S illus., 
7 maps. $2. Gift of the publisher 

Passaic, N. J. Financial Report, 1910, 1912-1916 Gift of City 
Clerk 

PENNSYLVANIA. Commissioner of Health \nnua Report 1914, 

° 
Part I-Il Harrisburg, 116 Purchase 

PENNSYLVANIA Commissioner of Labor and Industry Annual Re 
port (2d), 1915, Part II Harrisburg, 1916 Purchase 

PENNSYLVANIA COMPANY Annual Report (45th 1917 Pittsburgh, 
1917. Gift of Pennsylvania Co 

PENNSYLVANIA STATE COLLEGE Annual Report, 1914-15. Harrisburg 


1916 Purchase 


A. S. M. E. Accessions 


Woo! 
Annual 


ASSOCIATION Proceedings 


Gift of 


Report of 
Association 


PRESERVERS 
Meeting, 1917 


AMERICAN 
3th 


Wark 


committer 


A Memorandum Submitted Feb., 
appointed by H M (,0V 


AFTER THE 
reconstruction 


Co-PARTNERSHIP 
1917, to the 
ernment 


INDUSTRIAL FATIGUE IN ITS RELATION TO MAXIMUM OvUTPU1 By 
Henry J. Spooner 

INVESTIGATION OF THE MUNICIPAL LIGHT PLANT, Report of By 
C. W. Whiting, Boston, 191%. 

METROPOLITAN WATPR AND SEWERAGE Board. Annual Report (16th) 


foston, 1917. Gift of Board. 


NATIONAL BoarD OF FIRE UNDERWRITERS Address of hk. M. Bissell, 


May 24, 1917. 


Proceedings of 
\ssociatior 


ASSOCIATION 
Gift of 


NATIONAL MACHINE TOOL BUILDERS 
Annual Convention, 1915-1916. 

Sewerage and Water Board. Report (54th semi 

Gift of New Orleans Sewerage and Water Board 


NEW ORLEANS, La. 
annual), 1916. 


New YorkK (City) BOARD OF WATER Supp._y. Information for bidders 
for vitrified brick pavement in the Kensico Aerator in the town 
of Mt. Pleasant, Westchester Co., N. Y. (Contract 184 1917 


for surfacing with vitrified brick block the Fast Hill 


Drive at the Kensico Dam in the town of North Castle, West 
chester Co., N. Y. (Contract 179.) 
—_ — for the completion of the superstructure over the 


drainage chamber at shaft 21 of the City Tunnel of the Catskill 
Aqueduct, in the Borough of Manhattan, 1917. (Contract 129.) 


- for erecting, remodelling and removing buildings along 








the Catskill Aqueduct. (Contract 180.) Gift of the New York 
City Board of Water Supply. 
SECOND PAN-AMERICAN SCIENTIFIC CONGRESS. The Report of the 


Secretary General Washington, 1917. 














PERSONALS 


] N these columns are inserted items concerning members of the Society and their professional 
activities. Members are always interested in the doings of their fellow-members, and the 
Society welcomes notes from members and concerning members for insertion in this section. All 
communications of personal notes should be addressed to the Secretary, and items should be re- 
ceived by September 16 in order to appear in the October issue. 





CHANGES OF POSITION \. Il. GiLL, formerly iperintendent of tue Perth Amboy plant o 

he American Smelting and Refining Compary, Metuchen, N. J., has 

E. E. ARN¢ eft the employ of The New Departure Manu taken a position with the America Zin ind ‘‘hemical Company 
facturing | Itrist Cons md is new thiliat th t Langeloth, Pa 


Iron City Products Company, Pittsburgh, Pa 





CHARLES J. MANUE i esigned fr is position with F. W. Bir 
A. R. Dict ‘ formerly connected with the Mill Management and Sons, East Walpole, Ma ind h ussumed the duties of drafts 
Department Lockwood, Greene and Company \tlanta, Ga has man of the tool department of the Aeromarine Plane and Motor Com 
become identified with the Winnsboro Mills, Winnsboro, S. C pany, Keyport, N. J 
Dr. B , CRUIKSHANK has severed his connection with The G. VENNUM, formerly istant lef engines [ power plants 
eianiieas , as ee a rer nine engineer « Union Electric Light and Power Compar ae is, Mo now 
the Maxim M tio! Corporation, Watertown, N. ¥ associated with th Electri Bond and Share Company New York 
City, i the ipacity ft har neg 
Epwin SS. Boyt intil recently with Walter Kidde and Company Saucn ©. Gum cetituentios enateses ton ¢ a 
of New York Cit has ide ntified himself with the American Hard the Wickes Boiler Company, Buffalo, N. ¥ is now New England sales 
Rubber Compar of the same city manager for the Edge Moor Iron Compat ma acturers t 
Khdg Moor water-t ‘ Oller. Tt t \ 
Cry ‘ , rlv engines wit the Cia Minerales y Meta 
les, Lares | s accepted a position with the Compania Minera EDMUND Barany, machine designer of the Singer Manufactur ng 
de Penol Mapir Tex Company, Elizabeth, N. J as assumed the duties of assistant 
mechanical engineer of the Cleveland Twist Drill Company 
W. C. Ket now affiliated with the Republic Railway and Light land. Ohio 
Company New York City Ile was formerly in the employ of the 
Philadelphia R rransit Company, Philadelphia, Pa JoHN H. McNALLy until recently district manager of the Kokomo 
Foundry and Machinery Company, Philadelphia, Pa as accepted 
S. Howarp Sweer has resigned from the Remington Arms-Union position as fuel engineer with Weston Dodson and Company. In 
Metallic Cartridge Company, and has joined the Oil Engine Com Rethlehem. Pa 
pany, Bridgeport, Conn., in the capacity of chief engineer 
FRANK GENTLES, until recently in the engineering department of t 
RAYMO> W.M ER, recently assistant maintenance engineer with Chester Shipbuilding Company, Ltd., Chester, Pa.. has become aff * 
the Bosch Magneto Company, New York City, has joined Walter Kidde with the engineering department of the Emergency Fleet ( 
and Compar ipacity of mechanical engineer Washington, D. C 
Grorce B. Maro has resigned from the Winchester Repeating HakoLp B. BERNARD has resigned is position it the Okla 
Arms Com New Haven, Conn to take charge of the welding Petroleum and Gasoline Company, Tulsa, Okla., to accept the 
department the Remington Arms Company, Bridgeport, Conn of superintendent of the gasoline department of the Sinclair O 
Gas Company, of the same city 
Gre “WOH ‘s has identified himself with Anderson, Meyer 
and ¢ Ltd Shanghai, China He was formerly rucso1 CHARLES W. STEPHEN, in charge f experimental work and t 
manage! ‘ «. ©. Moore and Company, San Francisco, Ca of materials with the Bridgeport, Conn., division of the Crane ¢ 
pany, has severed his connections with the company and has 
Wil AM i L\NDERSON, formerly designer with the Alberger Pump i position with the Pratt and Cady Company, Hartford, Conn 
and Condenss ( pany, of New York City, is now associated with 
the A. S. Cameron Steam Pump Works, Phillipsburg, N. J. Harry T. ANDERSON, formerly assistant in tl tool-design d 
ent of the Simplex Auto Company, New Brunswick, N. J., has be 
w. A. J ‘ severed his connection with the General Ele« identified with the Colt’s Patent Firearms Manufacturing Cor 
tric Company, West Lynn, Mass., to become engineer with the Steam Hartford, Conn 
Motors Compatr Ir Springfield, Mass 
Homer W. Goopirr, formerly mechanical engineer with the Cayug 
W. HR everal years associated with the Griscom-Russ« Cemeut Corporation, Portland Point, N. Y., has become connected wit 
Company é ngineer and evaporator expert, has been appointed the Pierce-Arrow Motor Car Company, Buffalo, N. Y., in a 
sales ager the Nashua Machine Company, Nashua, N. H., to capacity 
succeed 1 W. E. Van Keuren. 
Bb. M. W. Hanson, vice-president and works manager of the Pratt 
cCcH s severed his connection as chief engineer with and Whitney Company, Hartford, Conn., has resigned after ninctees 
the Chalmers Motor Car Company, Detroit, Mich., and is now prest- years’ service with the company and has accepted a similar positioi 
dent and general manager of the Hinkley Motors Corporation of the with the Colt’s Patent Firearms Manufacturing Company, of the san 
sam ity city Mr. Hanson has also resigned from the machine-gun board 


pointed by the U. 8S. Government, but he will continue to 
latter the benefit of his services, as far as his new duties will permit 


Hexry M. Woop, formerly with The Lodge and Shipley Machine 
Tool Compar Cincinnati, Ohio, has assumed the duties of vic: 
president and general manager of The Malm and Wood Machine Com 
pany, Dayton, Ohio 


FRANK H. CrOCKARD, vice-president of the Tennessee Coal, Iron an 
Railroad Company since 1906, recently tendered his resignation, effec 
tive July 1, to accept the presidency of the Nova Scotia Steel and Coa 
Company, and will have charge of plans for a considerable extension 
of the company’s operations. H. C. Ryding, who has served as Mr 
Crockard’s assistant for the past ten years, has succeeded to the p 
sition of vice-president of the Tennessee Coal, Iron and Railroad 


CHARLI L. DBroerr has severed his connection with the United 
Gas Improvement Company, Philadelphia, Pa., and has taken up con 
sulting engineering work, making a specialty 
work 


of power-plant economy 


Company. 
GEORGE H. SHARPE has accepted the position of chief engineer with ANNOUNCEMENTS 
the Westcott and Mapes Company, New Haven, Conn. He was, until 
recently, mechanical engineer with the New York Central Railroad, \. P. Bresu, of the Brush Engineering Association, has beer 
Heat and Power Department. selected by the Studebaker Corporation to serve as consulting engineer 
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H. Wape HIBBARD, professor of mechanical engineering, University 
of Missouri, is now in Washington with the National Council of 
Defense. 


L. E. 
Machinery 


WALKER, formerly district manager of the 
Company, Philadelphia, Pa., is now 
same company. 


Good Roads 
sales engineer of the 


Cranpor D, GATES, who was associated with the Celluloid Com- 
Newark, N. J., in the capacity of 


assistant 


pany, chief draftsman, is now 


works superintendent of the same concern. 


EpWarD F 
Company, 


ENTWISLE, mechanical engineer at the Bethlehem Steel 
Steelton, Pa., has promoted to the 
intendency of the Donaghmore plant at Lebanon, 


been general super 


J. Leo Mayer, formerly connected with the Zanesville, O., works of 
the Mark Manufacturing Company, has become affiliated with the 
Indiana Harbor, Ind., office of the same company 


T. S. BaAILey, until recently with the Electric Boat Company at 
Groton, Conn., is now connected with the San Francisco, Cal., works 
of the same company. 


ALVAH H. SABIN, consulting chemist of the National Lead Company, 
New York, and lecturer at New York University, was given the degree 
of Doctor of Science by Bowdoin College, June 21. 


EarkL N. MATTSON has been transferred to the Birmingham office 
of the American Cast Iron Pipe Company. He was until recently 
connected with the Chicago, Ill., office of the company. 

GEORGE RAMSEY, senior member of the patent law firm of Ramsey 
and Parmelee, of Washington, D. C., is now in charge of the new offic 
of the firm in New York. 


WILLARD Doup has accepted a commission as Lieutenant (Junior 
Grade) in the United States Naval Force, and has been 
assigned to active duty at the Naval Training Station, Great Lakes, II 


Reserve 


FRANK G. Cox, until recently New England sales manager of the 
Edge Moor Iron Company, is now located in New York City as New 
York sales manager for the same company 


Rk. M. Dyer, president of the Pacific Northwest Society of Engineers, 
addressed the June 28 meeting of The Engineers Club of Seattle, on 
Wooden-Ship Construction. 


CLARENCE E. BIRKENBEUL, recently with The Holt 
Company, Stockton, Cal., as draftsman, has accepted a 


Meese and Gottfried of San Francisco, Cal. 


Manufacturing 
position with 


JAMES OGG, with the American Cuban 
Clara, Cuba, has become associated 
Company, Honolulu, Hawaii. 


Estates Corporation, Santa 


with the Honolulu Iron Works 


Louris E. KENFIELD, until recently mechanical engineer with R. Hoe 
and Company, New York, has entered the employ of The Locomobile 
Company of America, Bridgeport, Conn., 


in the capacity of chief tool 
designer 


HvGH P. FeLi has assumed the duties of general superintendent of 
the Kings County Lighting Company, Brooklyn, N. ¥ He was until 


recently associated with the 
York. 


Electric Bond and Share Company, New 


WALTER H. VOLKMAR has 


Westinghouse 


severed his. connections with the New 
England Company of Springfield, 
with Baker, Sutton and Harrison, New York, 
public accountants. 


Mass., and is now 
industrial engineers and 


JAMES IT). REIFSNYDER, formerly affiliated with the Stokes and 
Smith Company, Philadelphia, Pa., in the capacity of chief engineer 
has assumed the duties of vice-president and manager of the Gefes 


Machine Company, Hoboken, N. J. 


NEWMAN CoMForT bas been transferred from the position of O io 
branch manager of the National Workmen's Compensation Service 
Sureau to that of Louisiana branch manager of the same bureau, 
with offices in New Orleans, La. 

THOMAS CHESTER is now special representative, handling U. S 
Navy business for the American Blower Company, with headquarters 
in New York. He was formerly associated with the Detroit, Mich., 
office of the same company. 


B. B. MILNER, engineer of motive power of the New York Central at 
New York, will hereafter also perform the duties heretofore performed 
by the chief mechanical engineer, R. B. Kendig, deceased. The office 
of chief mechanical engineer has been abolished. 
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Epwarp J. Kunze has resigned his position as professor of mechan 
ical engineering at Oklahoma Agricultural and Mechanical College, to 
accept the commission of captain in the Quartermaster Officers’ Re 
serve Corps, and has been ordered to Fort Sam Houston, Tex., for duty 


Joun A. Brirron, in addition to his present duties on the California 
State Council for Defense, will also serve on the national committee 
on gas and electric service, of which Jonn W. Lies, of the New York 
Edison Company, is chairman. 


Amos WHIrnNeyY, founder of the Pratt and Whitney Company, Hart 
ford, Conn., was tendered a complimentary dinner by 40 members of 
the “ Old Guards” at the Farmington, Conn., 
in celebration of his eighty-fifth birthday 


Country Club, June 20 


B. F. Raper, associate professor of mechanical engineering and B. M 
Woods, assistant professor of theoretical mechanics at the 
of California, returned from a governmental 
Toronto, and are assisting in instituting a 
aeronautics at the State University 


University 
have commission to 


curriculum on military 


THOMAS MORRIN, consulting mechanical engineer of San Francisco, 
Cal., announces that he has now with him, as partner, 
Albert A. Coddington, and that the business will hereafter he con 
ducted under the firm 
mechanical engineers 


associated 


name of Morrin and 


Coddington, consulting 


THOMAS E, DURBAN has severed his connection with the Erie City 
Iron Works, Erie, Pa., as general manager, and has opened an office in 
the same city for the conduct of the affairs of the 
Boiler Law Society, of Council Mr 
Chairman. This society was organized for the purpose of 
ing the A.S.M.E. Boiler Code. 


American Uniform 


whose Executive Durban is 


promulgat 


HieNRY M. LELAND, president of the 
Detroit, Mich., and his son, Wilfred C 
connected so prominently with the perfection of 
announced their retirement from the automobile industry to 
devote their time and interests to the call of the nation They are 
dedicating their services to the task of building up a powerful aero 
plane fleet that will give the United States mastery of the air in the 
present war 


Cadillac Motor Car Company 
Leland, whose names have been 


gasoline ¢ ngines 
have 


Davip L. GALLUP, professor of gas engineering at 
technic Institute, 


Worcester Poly 
Worcester, Mass., left for Indianapolis, July 1, to 
establish a research and consulting department for the Nordyke and 
Marmon Company, builders of the Marmon motor car. Professor Gallup 
will temporarily take the of Howard Marmon who is going to 
France as an aircraft engineer of the aeroplan: United 
States Army 


place 


division of the 


APPOINTMENTS 


A. R. McArruer, resident engineer of the American 
Plate Company, at Gary, 
School Board of that city 


Sheet and Tin 
Ind., has been appointed a member of the 


D. McCaLL Wuire, formerly chief engineer of the Cadillac Motor 
Car Company, Detroit, Mich., has been appointed consulting engineer 
to the General Motors Company and will work closely wth all of the 


(‘eneral Motors divisions 


AUTHORS 


FrRepERIC G. CoBURN has contributed an 
Management to the July 


article on The Work of 
number of Jndustrial Management 


H. F. Srrarron is the author of New Starters for Induction Motors, 


which appeared in the July 12 issue of The Iron Trade Revieu 


Reason for 
to the July number of /ndustrial Management 


CHARLES M. Horton has contributed an article on The 
Efficiency “ Experting 


WaLter D. FULLER has contributed an article entitled Standardiza 
tion in Office Work to the July issue of Jndustrial Management 


Cc. E. KNoepret is the author of The Industrial Engineer and 
Preparation for War, which appeared in the July number of Jndustrial 
Wanagement. 


HALBERT P. GILLETTE has contributed an article entitled Logi 
for Engineers—Induction and Deduction, to the July 4 issue of Engi 


neering and Contracting. 


A. .LEWIs JENKINS is the author of Effect of Countershaft Speed 
Ratio on Power and Torque, which appeared in the July 12 issue of 
the American Machinist. 

















THE NEW 


BOOKS 


A. books received by The Journal will be listed under this heading, generally accompanied by 


brief descriptive notes. 


Works of special importance to mechanical engineers will be com- 


mented on at length by members and others peculiarly qualified by reason of their experience and 


training. 


Manufacture of Artillery Ammunition 


Manufacture of Artillery Ammunition. By Members of the Editorial 


Staff of the American Machinist; L. P. Alford, Editor-in-Chief; 
F. H. Colvin, Ethan Viall, Robert Mawson, E. A. Suverkrop and 
John H. Van Deventer. McGraw-Hill Book Co., Inc., New York, 
1916. Cloth, 6 x 9 in., xii4+-759 pp., 648 illustrations. $6 net. 


This book is an excellent volume from a practical viewpoint 
of how the average shop equipment can be readily converted 
into a shop for the manufacture of munitions. 

As a reference book for dimensions of the different types 
of munitions made for the different Governments, it is com- 
prehensive and convenient. 

As a general guide to one who is contemplating the manu- 
facture of munitions with standard shop equipment, it would 
be of considerable value. 

As a handbook for the student, it would prove not only 
convenient but valuable in giving him an idea of the general 
and detail requirements of munitions manufacture. 

The authors deserve great credit for the thoroughness with 
which the subject has been covered. 
that the 


We all realize, however, 
manufacture 
of munitions since the book was published and the tendency 


progress which has been made in the 
to specialize in munitions manufacture, owing to the large 
quantities which the United States Government is now having 
made, would necessitate the use of the information in this book 
with eare and eaution. 


FREDERICK A, WALDRON. 


Shop Expense Analysis and Control 


Shop Expense Analysis and Control. By 
sulting 


Nicholas Thiel Ficker, Con 
N. Y. U. School of 
The Engineering Magazine Company, New York, 1917. 
Cloth, 6 x 9 in., 20 illustrations. $3 


Industrial Engineer and Lecturer at 
Commerce 
256 pp 
This book is not a general treatise on cost finding, but 


treats almost entirely of 


the problems that around 


manufacturing expense and its allocation. 


center 

The book consists 

of twelve chapters, the first eight of which were published 

originally in The Engineering Magazine. The titles and eon- 

tent of these chapters are as follows: 

1 Establishment of the Unit of Time as a Basis of Distribu 
tion 

2 Machine Expense and Material Expense 

3 Classification and Interpretation of General Ledger Ac 
counts Pertaining to Production 

4 Distributing Manufacturing Expense to Production Cen 
ters and Segregating Power Expense 

5 The Standardization of Rent Expense Distribution 

6 Depreciation, Insurance, Taxes and Interest 

7 The Machine Unit System 

8 Current Variation Ratio for Adjusting Current Costs 

% Organization 

10 Waste in Manufacturing 

ll Graphie Determination of Costs 

12) Standard Reports. 

The object of the author, apparently, is to eall special atten- 


tion to the difficult problems involved in distributi 


burden in manufacturing plants. The treatment of the prob 


lem, however, is not very general, but describes the methods 


which the author believes are best for this purpose. Thess 
methods might or might not be applieable to every plant 
depending on the industry and the size of the plant. The 


author’s discussion of the problems of distributing expense 
burden, however, is clear and illuminating, and is based ob- 
viously on actual experience. 

No theories are advocated that are especially new, but many 
of the author’s methods and both and 
instructive, though all will not agree with some of his conclu 
The book is not 


Too much space is devoted to Chapter 10, for instance, to de- 


forms are interesting 


sions. as well balanced as one would wish. 
tailed descriptions of wasteful methods, and the review of the 
principles of organization given in Chapter 9 covers ground 
that all who will read the book are thoroughly familiar with 
On the other hand, little or nothing is said of methods other 
than those advocated by the author, which, as has been stated, 
may or may not be applicable to a given factory. 

The book, however, will be interesting and helpful to mana 
gers, cost students of 


accountants and 


and 
should be in every library that is devoted to this line of work. 


such matters, 


DEXTER S. KIMBALL. 


Laws of Physical Science. By Edwin I 


Northrup 1. B. Lippincott 
Co., Philadelphia y 4 


1917 Leather, 5 x 8 ir 210) py x 


This book eontains a colleetion ort gel eral propositions or 


Mechanies, 
Hydrostaties, Hydrodynamies and Capillarity, Sound, Heat 


laws ot science grouped under the six headings 


and Physical Chemistry, Electricity and Magnetism, and Light, 


together with a combined author and subject index 


. arranged 
alphabetically. 


The leading idea ol the book IS a nost praise worthy one, and 


relerence 


the volume undoubtedly fills a gap in the literature 


ot seienee. There are many publications viving more or less 


complete collections ol tables ot eonstants., 


formule, ete., and 


hitherto these have to some extent made ip for the absence 


of a dictionary of physical laws, but the advantages of a book 


dealing entirely and systematically with these laws, whieh 


thus provides the authorities a 


historical and logical founda 


tions for these tables. are obvious. 


The typozraphical arrangement of the book is somewhat 


italies in formule 


decided 


poor, and the use of 


letters 


and tor reference 


would be a Improvement. For example, on 


page 37, to point out only one place, the roman letter “1” 
and the numeral “1” are indistinguishable. 
Much remains to be done, however, before the book ean 


really be considered “ a very epitome of the world’s heritage of 
the fundamentals of its knowledge and wisdom.” 
the preface. 


as stated in 


Thus, looking over the index, we find no mention 


of the names of Arrhenius, Bunsen, Beequerel, Lavoisier, 


Quincke, Lehmann, Roentgen, Sir Oliver Lodge, and others; 
nor are there any references to Hertzian waves, X-rays, N-rays, 


cathode rays and dissociation. The development and present 
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status of the periodic law deserves more comprehensive treat- 
ment than the perfunctory reterence to Mendelieff on page 97. 
However, a good beginning has been made in a most useful 
undertaking and it is to be hoped that in the second edition 
the author will have due regard to possible improvements, 
some of which have been referred to here. 
Paint 

Gardnet 


6 x 9 in 


Researches and Their Practical 
Washington, D. Cc 


oS4 p.. 155 figs. $5 


Application. By Henry A. 
(privately printed), 1917. Cloth, 
In this volume the author summarizes the investigations 
which he conducted at the Institute of Industrial Research for 
the Educational Bureau of the Paint Manufacturers’ Associa- 
tion of the United States. Chapters are ineluded on the fol- 
lowing subjects: The Growth of the Prepared Paint Industry 
and Its Relation to the Work of the Painter: The White Pig- 
ment Industry: 
Paints: Paint Oil 
Paint Surfaces; Paints to 
Prevent Electrolysis in Conerete Structures; Paints for Metal; 
Marine 
Painted Impregnated Panel Tests; Fire Retardent 
Paints for Shingles and Other Wooden Structures; 
position ol 


Physical Characteristics of Pigments and 


Tests of Lithopone; Washington Tests; 


Protection for Portland-Cement 


Paints; Arlington Paint Tests; Observations on 


Lumber; 
The Com- 
Paint Vapors; The Toxie and Antiseptie Prop 
Paints: The Light-Reflecting Values of White and 
Paints: Mildew in 


Oceurring in 


erties of 
Colored 
Paints; 
Oils and Paste Paints, Due to Autohydrolysis of the Glycerides ; 
The Effect of Pigments Upon the Constants of Linseed Oil; 
Storage Changes in Vegetable and Animal Oils: 


Inhibition of 
Painted . Surfaces; 


Formation and 


Fungi on Changes 


Paint Driers 
and Their Application; Miscellaneous Oil Investigations; The 
Application of Paints and Finishes to Wood. 


American Hydroelectric Practice: A Compilation of Useful Data and 


Information on the Design, Construction and Operation of Hydro- 
electric Systems from the Penstocks to Distribution Lines. By 
William T. Taylor and Daniel H. Braymer. McGraw-Hill Book 
Co., I New York, 1917. Cloth, 6 x 9 in., 439 pp., 258 figs. $5. 


This is not a textbook on the fundamentals underlying the 
design and construction of the parts of a hydroelectric system, 
but a compilation of the practical and essential features of 


design, construction and operation as used in many plants, 


interpreted and arranged for use by designers and engineers. 
Contents: General Survey of Water-Power Engineering; Low, 
Medium and High Head Developments; Layout and Selection 
of Plant 


Operation A 


Equipment; Transmission Line Construction and 
Plant Line and Substation Costs; System Opera 
tion and Economies; Special Plant and Line Problems; Data, 
Reterence Tables and System Diagrams. 

War-ships. By Edward L. Attwood, M. Inst. N. A., 
Itoyal Corps of Naval Constructors, etc. Longmans, Green & Co., 
London and New York, 1917. Sixth edition. Cloth, 6 x 9 in 
$4 net. 


Member of the 


338 pp.. 
This textbook on the protection, stability, 
turning, ete., of war vessels, while prepared primarily for the 
use of naval officers taking the course in naval architecture at 


209 illustrations. 


construction, 


the Royal Naval College, Greenwich, and amplified in certain 
particulars to meet their special requirements, is, nevertheless, 
believed by the author to be well adapted to serve as an intro- 
duction to the subject for students generally. The present 
edition, it is stated, has been modified in many places to take 
account of the rapid change of practice in recent years. 


Handbook of Chemistry and Physics: 
of Chemical and Physical Data. 
Rubber Co., Cleveland, O., 1917. 


A Ready-Reference Pocket- Book 
Fifth Edition. The Chemical 
Cloth, 4 x 6% in., 414 pp. $2. 


In the present edition of this compact, easily portable and 
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fairly comprehensive reference work, the text, it is stated, has 
been carefully revised and brought down to date and a large 
number of new tables have been added. 


Export Trade Directory 1917-1918. Compiled by B. 


Publishing Co., New York, 1917. 
map $5 


Olney Hough 


Johnston Export Cloth, 6 x 9 


in., 537 pp., 1 
Contents: Export Merchants in the United States; Manu 
facturers’ Export Agents, Managers of Export Departme! ts 


and Export Brokers; Leading Bankers Engaged in Foreign 


Exehange Business; Foreign Exchange Brokers: Marine In 


surance Companies in New York City; Foreign Freight For 
warders; Some Export Trucking Companies in New York 
City; Steamship Services to Foreign Ports; How to Ship to 
Foreign Markets; Consuls of Foreign Countries in the United 
States; United States Consular and Commercial Representa 
tives in Foreign Countries; Associations for the Promotion of 
Export Trade. 


Workmen's Compensation Law: 
Out of and in the 
Sherman N. ¥ 
New York, 1916 


Personal Injury by Accident 
Course of the Employment. By P 
Workmen's Cumpensation Publicity 

Paper, 6 x 9 in., 67 pp. $2 


Arising 
Tecumseh 
Bureau 


This is a compilation of the decisions construing the British 
law on the subject, with abbreviated summaries of the relevant 
portions of the French and German laws. These precedents 
will be useful, the author believes, in defining the meaning of 
*“aecidents due to risk of American 


work ” as used in the 


statutes. 


Gas Chemists’ Handbook. Compiled by Technical Committee, Sub 


Committee on Chemical Tests, 1916, of the American Gas Institute, 
Cc. C. Tutweiler, Chairman, A. F. Kunberger, Editor, New York, 
American Gas Institute. Cloth, 6x 9 in., 354 pp., 67 illustrations 
$3.50 


The present handbook, a revision of the one compiled in 
1914, presents methods for sampling and testing the material 
used in gas manufacture. Raw Materials; Products 
of Gas Manufacture; Impurities in Gas; Tar Products; Mis- 
cellaneous and Tables. 


Contents: 


United States Artillery Ammunition: 3% to 6 in. Shrapnel Shells, % to 
6 in. High Explosive Shells and Their Cartridge Cases. By Ethan 
Viall Metsraw-lHlill took Co., Ine., York, 1917 Cloth, 
9 x 12 in., 9S pp., 171 figs. $2 


New 


This work is intended to give shop men, engineers and man- 
ufacturers an accurate knowledge of the sizes, toois. shop work 
and gages for the more commonly used United States shells 
and cartridge cases. The deseriptions are in minute detail and 
accompanied by numerous dimensioned drawings. 


Office Organization and Management. 
Extension University, Chicago, 1917 
59 figs. $2.50 


By Carl C. Parsons. La § 
Leather, 6 x 8 in., 313 pp. 


A work treating of organization, management, layout, equi) 
ment, methods, systems, records, forms, employees, etc., and 
of the methods used in the offices of 


based on observation 


various large companies. 


Industrial Preparedness. By C. E. 
zine Co., New York, 1916. 


Knoeppel. The Engineering Maga 
Cloth, 5x 7% in., 145 pp. $1. 

A study of Germany’s military and industrial preparedness 
intended, the author states, to point the way to national great- 
ness through the right kind of social. industrial and military 
preparedness. 





